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Steel Production By the Duplex Process 


Construction and Arrangement of Duplexing Plant—Consider- 
ation of Methods of Operation—Description of Equipment and 
Hot Metal Mixers. 


By J. K. FURST, 
Vice President and Engineer of the Pennsylvania Engineering Works. 


In these articles we will endeavor to discuss in a 
brief way the equipment for making steel, which 1s 
designated by the trade as the Duplex Process, at its 
present stage of development. 

The duplex process was originally tried out in 
Europe; but, after several attempts, was abandoned as 
impractical. About sixty years later, in 1904, and we 
believe without knowledge of what had been done in 


lust recently one of the shell producers made the state- 
ment that they have had, to a marked degree, fewer con- 
demnations of shells made from duplex steel than they 
have had from steel made by the straight open hearth 
practice. We have not attempted to state all of the rea- 
sons for duplexing, as such statements have been made 
in the past from time to time. 


Europe, it was first tried out in 
this country, at a plant where the 
silicon content of the iron ran very 
high, with a view of eliminating 
the silicon in the converter, and 
thus shortening the time in the 
open hearth. This proved so sat- 
isfactory that the duplex process 
has been an established fact from 


that time to the present as one of 
the steps in making steel under- 


certain conditions. 


But the steel manufacturers did 
not accept this fact at the time. 
While the process was used by a 
slowly increasing number as time 
went by, it lagged behind and was 
looked upon with suspicion by 
most of the larger manufacturers 
until the European war broke out 
in 1914, when the steel producers 
were called upon for an output 
greatly in excess of their capacity. 
Then the real worth of the pro- 


1 1916 the total tonnage of 
duplex steel showed an in- 
crease of 92.9 per cent over the 
production by this process dur- 
ing the previous year. The real 
worth of the process is now rec- 
ognized and in accordance with 
the demand for information and 


data concerning duplexing, we. 


are publishing a series of ar- 
ticles which will include a de- 
scription of the construction and 
operation of duplexing plants. 
The first article by J. K. 
Furst describes the arrange- 
ment of a typical plant and 
deals with the construction of 
the equipment, particularly hot 
metal mixers. In later articles 
the same author will discuss 
other methods of plant opera- 
tion and the. construction of 
converters and open hearths. 
Further articles will appear by 
prominent metallurgists. 


The modern, up-to-date duplex plant consists) prt- 


marily of two 1,300-tons capacity 
hot metal mixers, three 25-tons 
converters, three 
rolling open 


capacity steel 
200-tons capacity 
hearth furnaces and one 250-tons 
capacity hot metal mixer for re- 
earbonizing iron, all electrically 
operated. 


The arrangement of the plant 
is dependent upon local conditions 
and the selected method of opera- 
tion: that is whether the plant ts 
entirely new, which is seldom the 
case, where the arrangement and 
method may be selected; or 
whether it is partly new and p:urt- 
ly old, such as new converters and 
mixers but old open hearth fur- 
naces; or a new plant throughout 
located in an existing steel making 
department, all of which has its 
bearing on the arrangement of the 
plant. But, roughly speaking, 
there are two distinct methods of 


cess was recognized. Large output at minimum 
outlay of capital and time of installation, and 
without dependence upon the scrap market were 
the compelling reasons for its adoption at this 
time; so that many of the largest producers lost no 
time in placing their orders for the necessary equipment. 
Also it is becoming more and more a recognized fact 
that steel made by this process is of a superior quality. 
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operation employed, as best adapted to existing 
conditions. 

‘he equipment for both methods being practically 
the same, the difference in methods resolves itself into 
the different ways of handling the material between the 
duplexing units. As stated in the foregoing, there are 
two of these being. emploved at the present time. 

First —Handling the materials between the different 


394 


units exclusively by the overhead traveling cranes. 
Second.—Handling the materials between the dif- 
ferent units by the overhead traveling cranes in combin- 
ation with cars and haulage system or electric loco- 
motive. 
A typical arrangement of the plant using the former 
method is shown in figure 1. 


Equipment 

The iron formerly came from the blast furnace in a 
hot metal car the ladle capacity of which ranged 
from 20 to 50 gross tons. In _ fact, most of 
the plants are using such cars to-day. But the 
modern, up-to-date plant is using a larger car, having a 
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loading and the wheels are of either the pressed or 
rolled steel type. With a car of this character, molten 
iron is hauled safely at a comparatively high rate oi 
speed for distances as great as ten miles between the 
blast furnace and the mixer, and at times passing over 
city streets. 

When the iron reaches the mixer, the ladle is lifted 
from the car by a 100-tons capacity overhead electric 
traveling crane and poured into the mixer through the 
receiving spout. 


The Hot Metal Mixers. 
It will be seen from an examination of figure 1 that 
there are two hot metal mixers, each having a capacity 
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Fig. 1—Arrangement of typical combination duplex, straight Bessemer, and straight open hearth plant, in which the materials 
between the different units are handled exclusively by the overhead traveling cranes. 


carrying capacity of 60 to 65 tons; with the tendency 
‘eaning toward still larger capacity cars. with the view 
of carrying the total average cast of the blast furnace in 
one ladle. This car, shown in Fig. 2, carries a ladle 
having an 11 inch to 13 inch refractory lining on the 
sides, and a 164 inch to 18 inch lining on the bottom It 
is equipped with all modern appliances, such as air 
brakes, automatic M. C. B. couplers, with Westing- 
house draft gear and Farlow attachment. The trun- 
nions, side frames and end frames are all steel castings. 
The car is mounted on either four or six wheel M. C. B. 
trucks, In the latter case, the trucks are equalized as to 
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of 1,300 gross tons, arranged side by side, directly in 
line with the columns and under the crane runway gird- 
ers of the middle line of columns of the open hearth 
building. This is, in the majority of cases, the best ar- 
rangement; which permits of the handling of the iron 
coming from the blast furnaces by a different crane on 
a different runway from that handling the iron from the 
mixer to either the converters or the open hearth fur- 
naces, so that there may be no interference between the 
different cranes, thus insuring continuous operation. 
The metal coming from the blast furnace is weighed 
an the 150-ton capacity track scales located, usually, 
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just inside the entrance to the mixer building. The cars 
are then pushed up, one at a time, to a position opposite 
the receiving spout of the mixer to be charged, which 
brings them under the range of the overhead traveling 
crane where the ladle is lifted from the car and poured 
into the mixer. 
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During the pouring operation, the slag is held back 
in the ladle by a man on the pulpit adjacent to the re- 
ceiving spout, by means of a wood block on an iron rod, 
After the pouring operation, the ladle is emptied of its 
slag either into a pan on the floor, or into a standard slag 
car conveniently placed. 
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Fig. sil hot metal car. 
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' The two mixers in conjunction, if operated so as to 
be empty on Saturday, will hold 2,600 gross tons of 
Sunday iron, thus making a saving of at least $1.00 per 
ton in normal times, and a much greater amount under 
present conditions The metal is poured from the mixer 
into the 30-tons capacity ladle, Fig. 3, located on the 
100-ton scales, one of which is situated on the floor di- 
rectly under the pouring spout of each mixer. After 
the meta! has been weighed, it is carried to, and charged 
into, the converters by an overhead traveling crane. 

The two hot metal mixers shown in figure 1, are of 
1,800 tons capacity each. They are what is known as the 
Pennsylvania Engineering Works improved type of 
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Fig. 3—Detail of ladle for 30-ton hot metal car. 
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mixer, placed on the market by the above firm for the 
first time in the year 1913. Since that time there has 
been a very large demand for this type of mixer, and 
there are now, either in operation, or under course of 
construction, twenty in this country and two abroad. Of 
the latter, one each in Australia and India. This type 
of mixer is built by the foregoing company in units of 
150, 250, 100, 500, 600, 750, 1,000, 1,200 and 1300 tons 
capacity. 

The mixer is shown in figure 4, and is interesting 
hoth on account of its large carrying capacity and its 
metallurgical superiority over the old type of mixer in 
use prior to the year 1913, 600 tons being the limit of 
capacity of the old type up to that time. The old type 
of mixer, had a comparatively shallow bath of 
metal, with a large exposed surface (the latter chiefly 
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braking. In the later installations, the receiving spout 
is provided with a cast iron, brick lined cone inserted 
In its mouth in order to eliminate skulling. Two or 
more of the cones are kept on hand so that a freshly 
iined one can be inserted, once a week, when the ol: 
cone can be removed for relining. This arrangement 
was first introduced by the American Steel and 
Wire Company, and is responsible for a con- 
siderable saving in the cost of skulling. The pouring 
spout is closed either by a number of flat brick arches 
held in steel stirrups, or by a steel casting cover, except 
a very sinall opening for the egress of the metal 

The cylindrical shell is provided with four cast stee! 
bands spaced uniformly between the two ends. The two 
outer bands circle the cylinder obout half way, while 
the inner bands form a complete circle, serving the 
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Fig. 4.—1,300-ton hot metal mixer. 


on account of the large recciving and pouring spouts) 
with both spouts open to the atmosphere; also a'com- 
paratively thin refractory lining, thus permitting rapid 
loss of heat through radiation, while the later type of 


mixer, has a comparatively deep hath of metal 


with small exposed surface, small protected spouts and 
thick refractory lining, all of which goes to retain the 
original heat of the metal, 96 per cent being conserved 
under good operating conditions 

On account of the size of the mixer, the metal is re- 
tained a very considerable length of time. As a conse- 
quence, metal high in sulphur and rich in manganese 
wil! show a very considerable reduction in sulphur con- 
tent. 

The mixer consists of a cylindrical shell with spherical 
ends. It is provided with a receiving spout on one 
side and a pouring spout on the opposite side. The re- 
ceiving spout, except when metal is being poured into 
ihe mixer, is sealed by a door, which is opened and 
closed hy a hoisting winch operated by a 714 horse- 
power clectric motor, with brake arranged for dynamic 
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dual purpose of reinforcing the shell and supplying tres 
on which the mixer rotates on the rollers. There are 
four groups of cast steel rollers 16-in. in diameter. 
with 16-in. tread. Each group of rollers is formed 
into a cradle by means of heavy side bars, with shafts 
extending through the side bars and rollers, thus in- 
suring equal spacing of the rollers in the group at al! 
times. Two lines of heavy struts are provided between 
the cradles, to insure the action of all the groups as 
one unit. 

The weight of the mixer is transmitted directly from 
the rollers to four heavy roller stands, thus producing 
true roller bearings and minimizing the friction. It may 
be worthy of mention here that, with this type of mixer. 
the center of rotation coincides with the center of 
gravity; whereas, in the former type. it is necessary 
lift the center of gravity about the center of rotation. 
from which it will easily be seen that the modern type 
of mixer requires, relatively, considerably less power to 
operate 

In order to insure alignment of the rocker stand- 
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and to tie the mixer more firmly to the foundations, two 
heavy ]-beam girders are provided, extending longitudi- 
nally under the rocker stands the full length of the 
mixer. These girders are provided with shear plates, 
while the bases of the stands are provided with shear 
lugs. This feature is also of considerable advantage 
when lining up the mixer at time of erection. 

The 1300-ton mixer is operated by two 75 horse- 
power electric motors, either of which is capable of fur- 
nishing the required power.. The motors are arrange 
for operation in parallel, and are controlled by full 
reversing, magnetic switch type controller. The control 
eqiupment is so arranged that both motors may be 
operated in unison, or either motor may be operated 
from its respective master, independently of the other 
motor. The motors are placed one at either end of the 
mixer, and are both connected. to a common line shaft. 


Refractory Lining. 
Prior to the breaking out of the European War in 
1914, a 9-inch surface of magnesite brick, backed up 
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by 13%-in. of fire clay brick was used. On account of 
the high cost of, and difficulty in obtaining, the magne- 
site, other refractory materials are being tried out. 
While linings of all fire clay are giving fairly good ser- 
vice, they are not giving all that is desired. Judging 
from experiments which are being conducted at the pre- 
sent time, it appears that linings of all mica-schist, or 
a combination of mica-schist and sandstone, will prove 
superior to anything used in the past. In cases where a 
combination lining of mica-schist and sandstone is used, 
the bottom and sides of the mixer, up as far as the slag 
line, are lined with sandstone; from the slag line up to 
the skewback for the roof arch, mica-schist is used. 
The sandstone is laid up with a mortar of ground sand 
spalls, while the mica-schist is laid up with a mortar 
nade of 75 per cent ground granite rock and 25 per 
cent fire clay. The joints between adjacent pieces of 
refractory material are made as close as possible. The . 
ramming up space ‘between the lining and the steel sheil 
is now being filled with insulating material, such as Sil- 
o-cel or Kieselgor, with satisfactory results. 


Rolls for Edging Flat Bar Iron or Steel 


Edging Rolls Solving the Problem of ‘Delay in Waiting. for Roll 
Orders—Design of Rolls—Description of Advantageous Oper- 
ation in Rolling Smooth Product. 


By W. S. STANDIFORD. 


In any rolling mill, manufacturing flat bar iron or 
steel, one of the most important and money-saving 
additions to the roll equipment are sets of cdging rolls. 
Many mills have complete sets of these rolls and real- 
ize their value, but in some of the smaller mills, edg- 
ing rolls are apparently unknown. In these days of 
strenuous industrial activity with roll foundries so 
busy with orders that it is impossible to get rolls cast 
in the rough for making bar iron, delivered in less than 
three months, after they have been ordered—the use 
of edging rolls solves the problem perfectly and al- 
lows quick deliveries of orders of bar iron or steel, 
which otherwise would be delayed until the rolls could 
be received from the foundry and turned in the pur- 
chaser’s works. ; 

The use of these rolls saves many dollars, as it 
will allow jobbing mills to fill demands for bar iron 
or steel in small quantities, in widths of which there 
is only a small and occasional demand and for which 
it would not pay to turn a new set of rolls to make 
the sizes desired. As an example; Suppose a mill 
had an order for flat ‘bars of iron 2 1/32 of an inch 
wide by ¥% of an inch thick, and had no rolls to make 
them in. The roller would simply put rolls in the 
housings that contained a 21% in. pass and also the 
edging rolls and a set of planishers or “bull-heads,” 
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as they are termed in rolling mill vernacular. The 
2% by % in. bar would then be put edge-wise while 
it is hot, in the edging rolls, the bar going through 
once, (the bar being left sufficiently oversize to allow 
for shrinkage), then it is turned over on its side and 
goes once through the planishers. It is then ready 
for shipping when cold. It is a well-known fact among 
rolling mill managers and superintendents that rolls 
generally wear wider at the sides long before the 
passes (by wear and turning) of the rolls get so small 
that they have to be discarded and new ones made. 
When the rolls are worn so that they are % of an 
inch wider at the sides and enlarged so that they also 


make a “fin” on the bar at the joints between the 


tongue roll in a two-high set, these rolls, although 
making a bar wider than the desired size, can by the 
aid of the edgers and planishers or bull-heads, make 
bars to the exact desired size. 

The important part these rolls play in saving 
money for rolling mill owners will readily be seen 
from the foregoing, they being of especial value in 
these davs of slow deliveries and railroad embargoes. 
Having placed before the readers of this magazine the 
practical advantages accruing through the use of these 
rolls, I will now take up the constructional details of 
edging rolls, The rolls illustrated in Fig. 1 are a set 
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for edging small flat bars on a guide mill, and the 
passes are designed to make iron 1%, 5/16, ¥%, 7/16, 
¥Y and % of an inch thick, the width of the bars being 
fimited to the roll diameter of the train and the 
amount of play allowed by the housing screws. Edg- 
ing rolls are also used for making large flat bars on a 
bar mill. The curves in the bottoms of the passes 
are purposely shown exaggerated in the photograph, 
in order to make it clear. Also the full number of 
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Fig. 1—Edging rolls. 


passes are not shown for the same reason. The collars 
of the passes have a taper of 6 degrees, and a depth of 
3¥% of an inch, all passes being equal in depth. Many 
roll turners will disapprove of having all of the edg- 
ing passes the same depth, the usual practice being 
to make the smaller ones, such as the %4-inch wide 
passes, etc., shallower than the S4-inch one. The 
writer as a practical roll designer, has found out that 
it pays to make them uniform in depth, as the roller 
can work with greater efficiency. An example will 
be given. Suppose that the roller has to make 1%-inch 
wide iron by % of an inch thick, and that a 14-inch 
wide bar is to be used to make the 1%-inch one. It 
frequently happens that the roller has orders each 
calling for the same width of bars, but each order 
varying in thickness. By turning all of the passes to 
the same depth, the roller has only to set the rolls for 
the one pass, and the other ones will be the same width 
if the roll turning has been carefully done. The roller 
will thus be able to get the work out far quicker than 
if he has to stop and raise or lower rolls for each order 
of bars having the same width, but variable thick- 
nesses. 

Efficiency in cutting out unnecessary motion in all 
trades is the rule nowadays, and nowhere does it show 
to more advantage, than in the setting of rolls to 
make small iron or steel bars in the average mill. By 
referring to the illustration it will be noticed that the 
bottoms of the passes are rounded or convex. This is 
done so that the finished bar will have straight sides, 
as the buli-heads bulge the centers of each bar out. 
By having the narrow sides of each bar concave as 
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they leave the edging pass, they straighten up nicely 
in the planishers. In the grooves shown in this set 
of rolls, the amount of convexity of surface in each 
pass is 11/128th of an inch. Of course, the thicker 
the bar is made, the more round the surface of the 
grooves should ‘be in order to counteract the rolling 
surface pressure of the planishing rolls. 

In other words, if a straightedge were placed across 
the convex surface of each pass; there should be 
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Fig. 2—Bullheads or planishers. 


1/128th of an inch of light between the straightedge 
and the corners of the passes. 

The edging rolls are usually made of chilled iron 
and contain as many grooves of varying widths as 
can be placed in the length of the roll. It is usual 
to have for guide mills as long a set of bull-heads as 
can be used in the housings, rolls having a body length 
of 12 inches or over, coming in handy for the roller. 

The latter in handling his planishers moves over 
to a smooth spot when the part he is using becomes 
rough. So it will readily be seen that it pays to have 
the planishers with a good body length, inasmuch as 
it will be a long time before they need dressing in the 
lathe or grinding machine. The idea being in all 
cases to keep the rolls working in the housings as long 
as possible, as long as the passes are smooth. If the 
finishing flat roll passes are rough, before the bar goes 
into the edgers, and the edgers and planishers are 
smooth—the resulting finished bar will be smooth. If 
the finishing flat roll passes are smooth, and the edg- 
ers and planishers rough, the finished bar will be 
rough. The edging rolls can often be made out of dis- 
carded planishing rolls which have a sufficient depth 
of chill for the purpose, but care must be taken that 
the two rolls are nearly the same diameter. An al- 
lowance of % of an inch difference between the top 


and bottom rolls is the largest difference in diameter 


allowed—!% of an inch being the usual amount given 
by roll designers. 

By having the top roll % of an inch larger in 
diameter than the bottom one, the faster peripheral 
speed of the larger roll makes the bar deliver straight, 


Ingot Pouring Device Reduces Piping 


Quadruple Method of Pouring Ingots Developed at the Brier 
Hill Steel Company, Youngstown, Ohio, Has Given Good Results 
in Reducing Piping. 


By ALFRED M. STAEHLE. 


A multiple ingot pouring device which has given 
good results in reducing piping in high carbon ingots 
has been developed in the open hearth department of 
the Brier Hill Steel Company, at Youngstown, Ohio. 
The ingot pouring device as shown in the accompany- 
ing illustration, comprises three steel buckets, lined 
with a refract- 
ory material, 
which are at- 
tached to the 
ladle with a 
substantial steel 
arm. The ladle 
is placed di- 
rectly over the 
ingot molds by 
means of an 
‘ overhead trav- 
eling crane, as 
is the usual 
practice. The 
bucket unit is 
not integral 
with the ladle, 
but is attached 


is the same as in the case of single pouring, the total 
time required to pour a given number of ingots re- 
mains the same, but each mold is filled in four min- 

utes instead of in one minute. 
If the flow through any of the openings is de- 
creased, due to partial freezing, consequently filling 
some of the 


molds more 
rapidly than 
others, the 
pouring speed 


in any combina- 
tion of molds 
may be reduced 
or entirely 
stopped, by a 
tilting arrange- 
inent which 
compensates for 
the difference 
in flow. Fig. 1 
shows the top 
bucket _ tilted, 
thus cutting off 
the flow of the 


to it from the metal to one 

pouring  plat- of the lower 

form, imme- auxiliary buck- 

diately prior to Ingot pouring device used at the Brier Hill Steel Company, which has increased the ets, which 

pouring The yield of the open hearth plant 10 per cent. The handles for tilting the buckets are pucket in turn 
; plainly shown. : : 

hot metal flows is also tilted, 


from the ladle into the top trough, through the two 
lower buckets, thence into the ingot molds, thus form- 
ing three separate streams before finally reaching the 
mold. The openings in the buckets are “spotted” over 
four molds which are poured simultaneously. Inas- 
much as the velocity of flow through the ladle nozzle 


F/G. 1 
Illustrates method of pouring one, two and three ingots. 
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preventing the flow through one of the nozzles. Thus 
only one ingot mold is poured as would be neces- 
sitated in the event that the other three molds had 
been filled more rapidly. Figures 2 and 3, show the 
tilting arrangement applied to filling two and three 
molds respectively. It is apparent that the metal 


E1IGS: 
Four ingots are poured when all the buckets are parallel, 
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flows into all four molds when the buckets are par- 
allel. 

The ladle nozzle is 11%4 in. in diameter and the 
openings in the buckets are 2%4 in. The lower buck- 
ets require new packing after seven or eight heats. 

The exposed surface of the running metal being 
considerably increased the contained gases are given 
greater opportunity to escape, and the metal reduced 
in temperature. The ferrostatic pressure head is 
merely that caused by the metal in the bucket and is 
therefore considerably less than in the case of single 
pouring where the pressure head of the entire ladle is 
applied. The extreme churning action in the mold is 
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thus reduced. The metal in the ingot mold cools 
gradually from the bottom up, which is a great factor 
in reducing piping. The device has enabled the pour- 
ing of ingots with as high a heat as is required and 
still resulting in solid ingots.. The ingots also have a 
thick skin, which reduces the danger of cracking dur- 
ing rolling. The percentage yield has been increased 
about 10 per cent since the installation of this device. 
which was developed by W. H. Warren, general 
manager. It is claimed that Brier Hill steel has had 
65 per cent less rejection in European factories than 
other steels shipped from this country. 


Elements of Roll Pass Design 


Discussion of Seamless Rolling Gives Evidence that Great Tension 
Is Permissible in White Hot Steel, Free from Flaws, if Lateral 
Contraction Is Not Hindered. 


By W. TRINKS. 


From roll pass design to the rolling of seamless 
tubes seems to be a far cry, but study of the follow- 
ing paragraphs will show that there is a close rela- 
tionship in underlying principles. 

In the first installment of this series of articles the 
problem was broached of how much deformation hot 
steel can undergo in a pass without, disintegration, 
and the statement was made that further information 
on that point would be forthcoming in future articles. 
Mention was made of the fact that per- 
missible deformation is unlimited if the 
material is above the critical temperature 
(700 to 900 deg. C. for steel) and if the 
material is under compression from all 
sides, but that the permissible deforma- 
tion is limited if the material is subjected 
to tension in any one direction. 

Now there is no other rolling process 
in which the material is deformed so 
much, and in which so much tension is 
developed in the material as in the 
Mannesmann process of rolling seamless 
tubes. Since the invention of that pro- __ 
cess dates back to 1887 and 1888, the Fig. 
younger generation among our readers is 
probably not familiar with it, so that a brief review of 
its principal features will be appropriate. If two skew 
rolls act on a bar, Fig. 1, and if the bar be held back, 
either by the ends of the rolls, at A, Fig. 1, or by a 
mandrel, or by an obstruction at the rear, friction be- 
tween rolls and round bar will peel the surface of the 
latter off the core and will rearrange it in helical form. 
The skin is “screwed off the core.” The action of the 
rolls can be very much intensified if properly curved 
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1.—Diagram 
Mannesmann process. 


cones are substituted instead of the cylindrical rolls, 
because then the bar can be engaged so that the skin 
of the bar is actually shoved away from its center line 
by direct pressure instead of being showed away by 
friction only. This action will be fully explained in 
a later article. In either case, the action of the rolls 
on the material is very severe. The outer fibres are 
pulled along by friction and are lengthened. Those 
who have had opportunity to watch a piece of ductile 
material (steel, copper, etc.) being pulled 
in a testing machine will remember how 
it contracts in diameter and finally necks 
just before rupture. And those who 
have worked with extremely ductile ma- 
terial such as hot steel, lead, etc., will 
remember how it pulls out to a point like 
taffy. Now just the same action (lateral 
contraction) occurs in the rolling of 
tubes by the Mannesmann process. Fric- 
tion lengthens the outer fibers and tends 
to increase the circumference of the 
tube. The material contracts laterally. 
which, in this case, means that it tends 
to split open in the geometrical center 
of the bar, and finally does split open. 
Further lateral contraction reduces the thickness of 
the wall to that of the finished tube. It should be 
noted that this deformation is brought abeut without 
the use of a mandrel, and that the tubular shape 's 
caused solely by the lengthening and the screw- 
shaped arrangement of the outer fibers. Tension 1s. 
therefore, present to a very large extent in the roll- 
ing of seamless tubes by the Mannesmann process. 
and it is to be expected that troubles arising from 
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excessive tension in rolling will show up with par- 
ticular severity in the rolling of seamless tubes. And 
they certainly do show up. Wrought iron cannot be 
used at all, because it tears up along the lines of slag 
enclosures. The only material which can be used 
(outside of ductile materials like copper) is mild steel, 
absolutely free from 
surface flaws and from 
occluded gas_ bubbles. 
It has repeatedly been 
said that a seamless 
steel tube, rolled by the 
Mannesmann process, 
is proof of excellent 
and sound material, for 
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Fig. 2.—Diagram of or- 
iginal Stiefel process. 


the steel could not 
have stood the. ex- 
treme deformation if 
there had been any 
flaws in it. 


Asa matter of fact ( 
the percentage of spoiled tubes was exces- 
sively high in the early days of the Mannes- 


mann process and it was this great waste at the 
Mannesmann works in  Landore, Wales, which 
prompted R. C. Stiefel (who was employed there 
about 1890 and who is now at Ellwood City, Pa.) to 
work up a different process for rolling seamless tubes 
with the avowed purpose of reducing the deformation. 
In this process, which is illustrated in Fig. 2, two 
disks with parallel axis work upon the bar which en- 
ters somewhat below the center and which, by vir- 
tue of such location, is given a forward motion. The 
action of pulling the skin over the core is still pres- 
ent to some extent, although it is less severe. Forma- 
tion of the tube is now attained partly by said action, 
and partly by forcing the bar forward over a mandrel. 
However, the reduction in the distortion of the ma- 
terial was not great enough to allow the use of or- 
dinary open hearth steel. J. ven with the Stiefel pro- 
cess the very existence of a seamless tube is evidence 
that it was made of good material, with the result 
that the National Tube Company has, on account of 
certain advantages in the Mannesmann process, gone 
back, in its latest mills, to a modification half way be- 
tween the Mannesmann process and the Stiefel pro- 
cess. This decision was partly influenced by the fact 
that the Steel Corporation has excellent material avail- 
able now for seamless tubes made with considerable 
distortion of the fibers 
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While all this is of general interest, the reader will 
probably wonder where the lesson in roll design comes 
in. It comes in from the observation that white hot 
steel, absolutely free from flaws, will stand a very 
large amount of tension in rolling, provided that lat- 
eral contraction is not hindered. And the steel stands 
that tension without disintegration, even if the de- 
formation is carried on with considerable velocity. In 
the Mannesmann process peripheral velocities of 1,000 
ft. per minute cause no trouble, if the steel is sound. 


We may, therefore, judge that thumb rules on roll 
pass design, (such as that the entering angle must not 
exceed 32 degrees, because otherwise the steel is torn, 
etc.) can be right only for certain conditions of sound- 
ness of steel and of temperature. Very hot, absolutely 
sound low carbon steel will take almost any defornga- 
tion without cracking. 


The truth of this fact is further illustrated by the 
experience of Dr. Puppe, (the well-known German 
mill engineer), in the rolling of beam blanks for fur- 
ther shaping and finishing in his universal mill. When 
he proposed to go into the ingot with a blunt-nosed 
collar on the rolls 
as indicated in Fig. 
3, all the rollers and 
roll-turners of the 
Peine steel works 
predicted _ disaster, 
because only the 
part — section - lined 
vertically is elongat- 
ed by compression, 
while the parts sec- 
tion-lined horizontal- 
ly have to be pulled 
along by the center 
part. Tearing of the 
side portions was to 
be the result, in the 
opinion of  experi- 
enced rollers. To 
their surprise no bad 
effects were noticed. (After every four passes of the 
nature of Fig. 3, the blank was edged and was given 
a squeezing pass). The steel being very hot and 
sound, and the rolling being comparatively slow, no 
tears of any kind were observed in beam blanks which 
had been planed open for inspection. 

The lesson of this article is that one may take lib- 
ertics with the steel if it is very hot, if the deformation 
is comparatively slow, and if the material is sound. 

This is the third of a series of articles on the 
elements of roll pass design which has been presented 
by W. Trinks. The other articles dealt with features 
influencing lateral spreading of steel in the rolls under 
different conditions of speed, temperature. reduction 
and shape of pass. The greatest permissible reduction 
of hot steel was also discussed. 


Fig. 3—Method of 


producing 
beam blank contrary to rules 
of roller. 


Skip Hoists for Automatic Handling 


Classification of Various Types of Skip Hoists—Comparison of 
Automatic and Semi-Automatic Control—Handling of Coal, Hot 
Nodulized Ore, Blast Furnace Burden, Ashes and Slag. 


By H. V. SCHIEFER.* 
Engineer C. O. Bartlett & Snow Company, Cleveland, O. 


The skip hoist has long found favor as a 
machine for handling granular materials. The in- 
troduction of the automatic slow down and discharge 
gave it a permanent place among material-handling 
machines. 

The greatest use of the automatic skip hoist at the 
present time is the handling of boiler house coal, coke, 
ashes, in steel mills; limestone, flue dust, slag, in power 
houses, etc. It lends itself to almost any condition and 
can be installed at any angle from about 15 degrees up 
to 90 degrees to the horizontal. 

The most serious accident that can happen to a skip 
hoist is the parting of a cable or the slipping of a brake 
on the motor, both of which are rare occurances and the 
result is simply 
a dented bucket 
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the other extreme in size. The entire automatic control 
is mast frequently used where the material is of a free, 
flowing nature and also where it is required to hoist a 
regular quantity to a given height. It is inypossible to 
get real automatic control handling a material that 1s 
sticky. It is absolutely necessary that the material flow 
casily and quickly through a gate of nominal size. This 
tvpe cf hoist is particularly adapted to such materials 
as coal, sand, gravel, crushed stone, crushed slag, fine 
ore, etc., in short, any free-flowing material in which the 
lumps do not run much over six or eight inches in size 
for ordinary capacities, say 200 tons per hour maximum. 
With larger capacities larger lumps can be handled. 
The receiving or storage hopper is usually made of 
steel and when 
using two skip 


bottom. AV , 
General Con- Litera BY | 
struction. ry 
There are aera we scart +59 on ah Bl 

a ik 


three general L_ 
types of skip Pi 


hoist construc- cui ey | 4 ae 1 | 
tion, as fol-  terecwcmn AW 7 —-' 


il 3 SoS GS CAE SP 


lows: ao Ay annie 


1.—One skip SSE, grease gam ake 
bucket with =i; Gl aes 
counterweight. arene RE - 


2.—One skip Y) ; 
bucket without j-—=m—78 we_| ve: 
counterweight. me 


S/OE ELEVATION. 


3.—T wo skip 
buckets in bal- 
ance. 

Practically all skip hoists are included in the above 
types. Any one of these types allows for the application 
of entire automatic or semi-automatic control. 


Entire Automatic Control. 

An entirely automatic skip hoist requires that there 
be a storage hopper from which the material is deliver- 
ed to the skip buckets. This storage hopper need not 
be large. If for example the skip hoist is being fed by a 
conveyor the storage hopper need be only large enough 
to hold material from the conveyor until the skip bucket 
has made a round trip. This may not even be equal to 
the capacity of the skip bucket. There is no limit as to 


* Paper presented at the Cleveland Engineering Society, 
April, 1917. 
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Fig. 1.—Drawing of slag crushing plant in which a skip hoist was successfully utilized. 
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so designed that 
they will auto- 
matically be 
closed except 
when the skip 
bucket isin 
position to re- 
ceive material. 
If enough material is contained in the storage hopper to 
fill the skip bucket, it automatically Starts and continues 
operating until there is not enough material left in the 
hopper to fill the skip bucket, in which case it auto- 
matically stops. 

To fully describe the entire automatic system, let us 
assume first of all that ore is to be elevated from a track 
hopper by means of skip buckets to an overhead bin. 
Assume an empty bucket at the bottom under one of 
the track hopper gates, the companion bucket having 
been hoisted to the top position in the proper location 
for dumping. The bucket which is in the lower position 
will have opened on its downward travel the gate of the 
chute from the track hopper, thus permitting a flow of 
ore from the track hopper into the skip bucket. 
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As soon as the bucket is sufficiently loaded, its weight 
raises the counterweight, which automatically closes the 
‘gate of the chute leading from the track hopper, thus 
stopping the flow of ore into the skip bucket. In addi- 
tion to closing the gate it also operates an electric 
switch, which admits current to the hoisting engine 
motor. The skip bucket then starts upward slowly and 
after a short period of time, by means of the automatic 
control system, the motor is accelor- 
ated and the bucket travels at full 
speed until it nears the top or dump- 
ing position, at which point the slow- 
down resistance is inserted and at the 
proper moment the power is cut off 
from the motor and the solenoid 
brake applied, thus bringing the 


with full automatic 
skip hoist. 


bucket to a stop in the dumping 
position, the other bucket being in 
the lower or initial position ready to 
repeat the cycle of operation. 

In some cases it is desirable to 
hoist more than one kind of material 
at different times with the same skip 
hoist. When materials with widely 
varying specific gravities, such as coke and ore, are to 
be hoisted, it is either a case of a full bucket of coke and 
a very small amount of ore, or it is necessary to shift the 
heavy counterweight. To overcome this difficulty a 
lever is employed with an adjustable lever arm. This 
adjustment can be made easily and quickly by the em- 
ployment of a hand wheel mounted on a screw provided 
with a nut onto which is fastened the connecting rod. 


Fig. 3—Double 
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Fig. 1. exemplifies a modern plant for the crushing 
and classifying of blast furnace slag in which an auto- 
matic skip hoist receives crushed slag directly from a 
crusher and elevates it about 70 feet to a revolving 
screen. Slag is a very abrasive material but can be 
handled with a minimum amount of wear to equipment 
by means of a skip hoist. The depth of the pit is very 
little, if any, deeper than would be required for 
an elevator or conveyor to do the 
same work. A photograph of this in- 
stallation which is at the plant of The 
Cleveland Furnace Company is 
shown in Fig, 2. A blast furnace 
skip hoist shows very prominently in 
the background. 

The double full automatic skip 
hoist has been used extensively for 
elevating coal for gas producers, 


Fig. 4—Skip hoist handling hot nodulized 
ore from kilns to overhead storage bins. 


power houses, etc., where there is a 
large capacity required and a lift of 
100 feet or more. Fig. 5 shows in 
diagram a plant in which run-of-mine 
coal is received in railroad cars. It 
is then dropped into a track hopper 
under which is placed a feeding con- 
veyor that feeds the coal to a two- 
roll crusher. From the crusher the 
coal is fed into an automatic skip hoist which elevates 
the coal to the over-head storage bins. 

Fig. 3 illustrates the first full automatic skip hoist 
ever built, in which coal is received from a railroad car 
on an elevated trestle and fed to the skip hoist by a 
double plunger feeder. 

When used entirely automatically the skip buckets 
are seldom made of a less capacity than two tons each. 


omatic skip hoist 
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They are rectangular in shape, of steel plates Y4-inch 
to ¥4-inch with flat bottoms to rest on a counterweight- 
ed lever. When handling abrasive materials a renew- 
able lining of steel plates is usually added. Two axles 
are used on which are mounted chilled cast iron or steel 
rollers that run in the guides of the skip runway. 

The dumping of the bucket is accomplished entirely 
by the arrangement of the guides on which the skip rol- 
lers run. There are two general types of dumping 
guides: Ist—that type in which all four of the skip rol- 
lers are alike; 2nd—that type in which one set of skip 
rollers has a wider flange than 
the other set. The first type de- 
pends entirely on gravity and the 
arrangement of the guides to prop- 
erly discharge the bucket. For 
the second type, two sets of rails 
are provided at the top of the run- 
way, one pair for the front wheeis 
of the skip bucket and the other 
pair of wider gauge for engaging a 
special tread on the rear wheels. 

A typical hoisting engine con- 
sists of a heavy structural steel 
base on which is mounted a cast 
iron drum connected through a 
train of spur gears to an electric 
motor. The electric motor so ad- 
mirably adapts itself to this type 
of mechanism that a stream engine 
has never been used in connection 
with an entirely automatic skip 
hoist. 

The rope speed is seldom over 
200 feet per minute which means 
a slow speed drum shaft, conse- 
quently several sets of gears to get 
the proper speed from a motor 
running on an average about 850 
revolutions per minute. The 


} 
| 
frame for mounting these various | 
} 


gear reductions, motor, etc., has 


passed through the experimental | 
stage and is now made entirely = 


of structural steel shapes properly 
stiffened and riveted. With this 
type of frame there is not the pos- 
sibility of cracking that there was 
in the older type of cast iron frames. To reduce friction 
and consequent wear to a minimum, all gears are cut 
and run in cast iron oil-tight gear cases. <A solenoid 
brake, usually placed on an extension to the motor 
armature shaft, is used on all engines of this type. The 
motor is fastened to this shaft extension by means of 
a flanged coupling, thus permitting the motor to be dis- 
mounted and replaced without disturbing the brake or 
any gears. 

The success of the automatic skip hoist depends en- 
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tirely on the electrical control. The mechaiiical contro! 
is a device for filling the skip bucket and starting the 
motor only. The major part of the operations of the 
equipment being performed by the electrical control, 
viz., accelerating the motor, decelerating, pausing, re- 
versing, etc. The automatic electrical control consists 
of a plain slate panel supported on a steel frame usually 
placed near the hoisting engine. On this panel are 
mounted the solenoid operated primary reversing 


switches, also the various solenoid operated accelerat- 
ing switches with their current relays. 


In the case of 
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Fig. 5.—Coal handling equipment for handling coal from railroad cars to overhead 


storage bins. 


alternating current it is interesting to note that the 
primary reversing switch opens but two of the three 
phases, this being all that is necessary to reverse the 
motor. The third phase remains permanently connected 
to the line. 

The accelerating switches automatically cut resist- 
ance out of the rotor circuit under control of current 
relays. The solenoid switches are so designed as to 
cut one step of resistance out of three phases of the 
rotor circuit simultaneously, thereby maintaining a pro- 
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ver electrical balance at all times. 

The electrical control performs its functions through 
the use of a specially designed limit switch which is 
geared directly to the hoisting engine drum _ shaft 
through a set of bevel gears. This limit switch con- 
sists of a cast iron case in which is mounted a long 
screw. On this screw is a traveling nut which moves 
back and forth as the motor is reversed, operating at 
the predetermined points, sets of contacts, eight in all, 
four at each end of the limit switch. 

At any time that the power is shut off the hoist, 


either by the control or by accident, a solenoid operated ° 


brake is automatically applied. The brake is freed by 
the raising of a counterweight by an energized solenoid. 
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Fig. 6.—Ash hoist for elevating ashes from gas producers to railroad cars. 


The brake sets when power is cut from the solenoid. 


Semi-Automatic Control. 


The semi-automatic control system operates much 
the same as the full automatic type. It is used 
only where intermittent service is required or where the 
material is of such size and.nature as to require special 
consideration at the loading point, and also where it is 
not convenient to have a storage hopper such as is re- 
quired by the full automatic type. In order to under- 
stand the action of the semi-automatic type, let us con- 
sider that ore is to be handled intermittently. Assume 
the empty skip bucket at the bottom of the skip runway. 
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This is filled with ore from a small car or chute. The 
starting button is then pushed, wherewpon the bucket 
starts upward slowly and after a short period of time the 
motor is accelerated, the bucket traveling at full speed 
until it reaches the upper position at which point the 
slow-down resistance is inserted and the bucket brought 
to a stop in the dumping position, where it remains for 
a period of several seconds to insure the perfect dis- 
charge of the material from the bucket. It is then re 
turned to the bottom or initial position by means of 
a time relay switch in the control system, where it comes 
to rest and must so remain until the Operator repeats 
the cycle of operation by pushing the starting button. 
Or as in the case when two buckets are used in counter- 
balance the pushing of the button 
starts the same cycle described ex- 
cept that the cycle ends with the 
stopping of the bucket in the 
dumping position, there not being 
required any time relay switch. 

Blast furnace skip hoists con- 

stitute a large percentage of in- 
stallations of this type, i. e., push 
button. More than 100,000,000 
tons of ore are hoisted into blast 
furnaces annually ; practically all of 
which is handled by 
automatic skip hoist. 

Probably the next largest class 

of semi-automatic skip hoists are 
those used for elevating ashes into 
a bin or car. The usual condition 
is shown in Fig. 6. in which a 
load of ashes is collected and 
brought to the hoist in a small 
car holding one skip bucket load. 
The man who collects the ashes is 
a very low priced man and all he 
‘has to do is to dump his load of 
ashes into the skip hoist, press the 
starting button and go on about 
his business. The hoist auto- 
matically elevates the bucket, 
dumps the ashes after which 
operation the empty bucket re- 
turns to the loading position. 

Fig. 4. illustrates a double entirely automatic skip 
hoist that is handling hot nodulized ore from kilns 
to storage bins, operating under the most adverse con- 
ditions conceivable. Red hot nodulized ore is discharg- 
ed from two revolving kilns into a storage hopper pro- 
vided with two gates in the bottom. When drawing 
red hot material from the hopper a stream of water is 
sprayed on it which causes the pit under the hopper to 
be full of steam and hot water. Any type of conveyor 
or elevator was out of the question, therefore a skip 
hoist that is entirely automatic requiring no inspection 
whatever was installed in the pit. 
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Open Hearth Furnace of Large Capacity 


Compact Checker and Flue Arrangement—Heavy Construc- 
tion and Deep Bath of New 150-Ton Stationary Unit of Central 
Iron & Steel Company. 


By ROBERT H. IRONS. 
President Central Iron & Steel Company. 


The Central Iron & Steel Company, in the year 1915, 
made a careful investigation of conditions in their 
plant with the view of increasing the output by the most 
economical and efficient means. As a result of this in- 
vestigation a new and interesting type of open hearth 
furnace was successfully placed in operation last May, 
which included the Maccallum patent on flow control 
for tapping steel into two ladles. This is accomplished 
by means of the forked runner as is shown in the il- 
lustration. The reason for the two-ladle feature was 


that it could be handled by the present crane and 
building equipment, whereas a single ladle containing 
a 150-ton heat would call for enormously heavier hand- 
ling facilities. 

The furnace, which was designed and built by the 


company’s employes, presents some features of partic- 
ular interest, notably the heavy construction, the great 
depth of the bath, the long ports, the small gas port 
areas, and the small checker volume per ton capacity. 
The buildings, the refractories, the reversing valves, the 
water-cooled doors and frames and the electric hoists 
were furnished by outside companies. Practically ail 
other materials were manufactured in the shops and mills 
of the Central Iron and Steel Company. 

The turnace proper is 65 ft. long by 18 ft. wide inside 
of the binding. The hearth is 41 ft. long by 15 ft. wide. 
The checker chambers are located to the rear under- 
neath the charging floor. The gas chambers are 20 f 
long, 9 ft. wide and 18 ft. deep from the skew of the 
arch. The air chambers are 20 ft. long, 13 ft. wide and 


New 150-ton open hearth furnace of Central Iron & Steel Company, showing forked runner and ladles in position for tapping. 
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18 ft. deep from the skew of the arch. The checkers 
proper occupy a space of 2120 cu. ft. in the gas cham- 
bers and 3060 cu. ft. in the air chambers. The gas up- 
takes are 30 x 60 in. Two uptakes, each 3814 x 39 in., 
furnish the air at either end of the furnace. The gas 
ports are 30 in. wide, of semicircular shape. The gas 
port area is 425 sq. in. The air ports are 9 ft. 6 in. wide 
by 22 in. high making the air port area 2500 sq. in. 


General view of open hearth. 


The checker chambers and the slag pockets are cover- 
ed by steel plates and heavily reinforced by structural 
struts. The furnace binding is built up of heavy slabs 
and structural material, and the front and back walls of 
the furnace are covered by heavy castings to the height 
of the sill line. There are about 300 tons of steel in 
the binding of the furnace proper. The Knox cooling 
system is used except for the ports which are of the 
company’s design. The five furnace doors are lifted by 
Shepard electric hoists which are mounted between the 
building columns above the overhead crane runway on 
the casting side of the furnace. The controllers for 
these hoists are located next to the lean-to on the oppo- 
site side of the charging floor. 


The fork runner is handled by a 5-ton Shepard hoist 
with remote control traveling on a runway underneath 
ithe crane girders. To insure the right quantity of steel 
to each of the two ladles a special flow device is pro- 
vided. This consists of an arm projecting from the fur- 
nace to the bifurcation of the runner. The arm is secured 
to a horizontal shaft carried by the furnace binding and 
actuated by two hand levers. A special brick is fitted 
over the end of the arm which is movable sideways and 
up or down by the hand levers under the control of one 
man. The flow of steel in the forks of the run- 
ner is regulated by the position of this brick which is 
introduced as a resistance to the flow in the one or the 
other fork. 

Ali flues in the open hearth cellar are completely un- 


der-ground. They are short and direct and arranged © 


symmetrically about a center line through the furnace 
and the stack. On one side of the stack the incoming 
gas is admitted through a down-comer from the over- 
head main to a flue passing underneath the stack and 
feeding the furnace. On the opposite side of the stack 
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the burn-out is locaced connecting this same flue to the 
stack. A mushroom valve is used to regulate the in- 
coming gas. The burn-out is served by a sliding valve. 
The reversing valve equipment consists of three Dyblies 
furnished by the Morgan Construction Company. The 
two gas valves are situated directly outside the checker 
chambers. The air valve is located in line with the gas 
valyes and on the center line of the furnace. The valves 
being close to the checkers chambers the gas losses 
during reversals are reduced to a minimum. This ar- 
rangement also allows ample room for future installa- 
tion of transportation facilities in the cellar, such as a 
narrow-gage track system) or an overhead runway. 
Room has also been preserved for installation of waste 
heat boilers and the whole design of the flues is made 
with a view to its being readily duplicated on the old 
Turnaces should this prove desirable. The stack is 5 ft. 
( in. in diameter inside of iining and 150 ft. high. 

The slag is collected in specially designed boxes into 
which it overflows from the ladles when the heat is trap- 
ped. The filled boxes are placed on flat cars for trans- 
portation to the dump. The boxes are dumped by a 30- 
ton locomotive crane with the aid of a special sling fit- 
ting over trunnions provided on the boxes. The flat 
cars used for transportation of slag and ingots are made 
by the company. They are built for durability and have 
proved very satisfactory in service. 

On the charging side the installation of the new 
furnace has made it impracticable to bring all the 
charges for the furnaces at one end of the building. To 


One of the reversing valves; the heavy checker binding can 

also be seen. 
overcome this difficulty, a space about 90 ft. wide be- 
tween the gas producer house and the open hearth build- 
‘ing will be utilized as a stock yard with track connections 
to the charging floor at either end of the building. With 
this improvement carried out, several complete furnace 
charges can be stored in the yard and furnaces at both 
ends of the building can be charged independently of 
each other. 


Electrical Operation of Bloom Shears 


Overcoming the Problem of Clutch Design on Large Bloom 
Shears by Omitting the Fly Wheel and Utilizing a Direct 
Current Motor Coupled Directly to the Shear. 


By G. E. STOLTZ.* 
Steel Mill Engineer Westinghouse Electric & Manufacturing Company. 


Ordinarily, bloom shears are equipped with Hywhecls 
and clutch so that they can be driven by a continuous 
running motor, the operator merely closing the clutch 
when it is desired to make a cut. The problem of design- 
ing a clutch which will successfully withstand the severe 
service met with on large bloom shears sometimes be- 
comes rather difficult. In one case, the ‘bloom shear 
was designed to cut 108 square inches of metal at 1600 
deg. F., having a maximum opening of 10 inches. The 
shear was equipped with an 8600—pound flywheel and 
driven by a 200 horsepower alternating current wound 
rotor induction motor. The gear was arranged tu obtain 
14 cuts per minute. In order to obtain an idea of what 
success could be obtained by a motor which would 
start and stop for every cut the flywheel was removed 
and a 18-horsepower, direct-current motor was coupled 
direct tc. the shear. A series of tests were obtained, 
shearing various sizes of billets. Fig. 1 graphically 
shows the operation of the shear when cutting five 4 x 4- 
inch billets at one stroke. During the series of tests. 
some cuts were made in which six 4 x 4-inch billets 
were sheared; others, two 6 x 6-inch billets were sheared. 


The temporary motor gave satisfactory evidence that 
the scheme was feasible, so that a 350-horsepower, direct- 
current, 250-volt motor designed to operate at 175 to 
200 revolutions per minute has been ordered to be per- 
manently connected to the shear. With this motor 
will be supplied the necessary magnetic contrel which 
will provide dynamic braking for quickly bringing the 
shear to rest. It will be noted from the speed curve 
that the rate of acceleration obtained with the temporary 
motor is 150 revolutions per minute per second and 
shat the shear is operating at full speed approximately 
two scconds before the knife touches the metal. The 
rate of retardation shown is 42 revolutions per minute 
per second, which will be considerably improved when 
the permanent motor is installed. The temporary motor 
1s provided with light dynamic braking and solenoid 
brake, which allows the motor to drift somewhat. The 
dynamic braking circuit of the permanent motor will be 
adjusted to obtain approximately the same rate of re- 
tardation as 18 now obtained during acceleraticn. 


The present motor operates at the rate of five to 
seven cuts per minute. but with the new motor the 


*From a paper entitled “Recent Electrical Applications 
in the Steel Mill Industry,” presented at a meeting of the 
Association of Iron and Steel Electrical Engineers. 
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same outprt can be obtained as was contemplated when 
the shear was originally designed. No difficulty is en- 
countered in bringing the motor to full speed before 
starting the cut, as even with the temporary motor, its 
full sceed was obtained while the knife moved 34 inch 
Tt will be noted from the current graphic curve that the 
input drops back to friction load approximately two 
seconds before the knife starts shearing the metal. 
When the new motor is installed, 100 horsepower 
seconds of energy will be lost in accelerating the shear 
to a speed corresponding to 200 revolutions per minute 
on the motor. This will require that the motor be oper- 
ated at 50 per cent overload for 34 seconds to bring 
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Fig. 1—Speed and current curves of direct connected 
motor driving bloom shear. 


the spear up to full speed, which is entirely practical. 


Although this loss is obtained every time a stroke is | 


made, it should be remembered that the shear is at ali 
times shut down when it is not actually required to cu! 
metal. On the other hand, a shear operated by a con 
tinuous running motor is drawing eiergy from the 
power circuit practically all of the tinte in erder to over- 
come the shear friction and windage of the flywhec'’. 
which in this case, amounted to 50 kilowatts. In ethe: 
words, tne alternating-current, motor-operated shear 
would only need to run idle for six seconds per stroke 
in order to dissipate the same amount of energy as is losi 
in bringing the direct-current motor and shear up t? 
full speed. The delays which often occur in rolling mh 
practice in almost every case are great enough to make 
the cirect-curent motor operated shear a more econo- 
mical proposition. 

However, the direct-current motor shear has certain 
disadvantages, one of which is the increased transform- 
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ing capacity required in motor-generator sets or rotary 
converters transforming alternating-current power to 
low-voltage, sirect-current power. This is not any great 
disadvantage in a large plant as the load is very intermit- 
tent and the peaks, such as shown on the graphic curve, 
are not more than two seconds duration, so that they 
would diversify with other loads of the substation and 
would not prove to be a burden. Often when short 
billets are sheared.the shear is left running continuously 
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co that the starting peaks are entirely eliminated. This 
‘would obviate the losses due to acceleration. 

The main feature, however, to be brought out is 
that if the clutch design presents undesirable features, it 
is entirely feasible to omit it as well as the flywheel 
and utilize a direct-current motor coupled directly to 
the shear. In doing this, no difficulty is encountered in 
ihe correct design and successful operation of the elec- 
trical aj paratus. 


Experimental Tests on Silica Brick 


Study of the Effect of Degree of Fineness of Material and 
Pressure—Defects Increasing Failure in Actual Service—Re- 
ducing Failures to a Minimum. 


By C. E. NESBITT and M. L. BELL.* 


The study of silica refractories 1s receiving more and 
more attention as shown by the increased number of 
articles appearing in the technical magazines. The pub- 
lished literature so far has dealt mainly with the 
theoretical study of the raw materials, while the practical 
side has received very little attention. Theoretical in- 
formation is of extreme importance, but its importance 
is negative until put to practical use. The brick manu- 
facturer is not as a rule a man of theoretical training, 
hence theoretical investigations to be of use to him must 
be expressed in simple and explicit terms, eastly under- 
stood. This does not however excuse the maker, who 
:n most cases has been negligent in regard to investi- 
gations of the properties and improvement of his own 
product. The consumer has also been at fault in that 
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Fig. 1—Showing ability of silica brick to stand in an open 
hearth furnace when only a small portion of the original 
wall is left. 


he has not freely codperated with the maker and in- 
formed him wherein the bricks failed. To obtain the 
best result it is necessary that these three—the investi- 
gator, the maker, and the consumer—should work to- 
gether with heartiest cooperation. 

In the manufacture of iron and steel, silica brick 
find their greatest use in the open-hearth furnace. The 
demand here is for a brick of high refractoriness which 
does not become soft or plastic at working temperatures. 
The silica brick fulfills these requirements in that it is 
refracterw and does not yield to compression unless 


* Paper read before the annual meeting of the American 
Society for Testing Materials, 
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the stress is sufficinet to crush it. The ability of silica 
brick to stand when only a small portion of the original 
wall is left is well illustrated in the bulkheads. (Fig. 1.) 
This wall when built is 18 in. thick, but wears away in 
spots to less than 1 in. in thickness and still the brick 
retains its place. ; 

In the by-product coke industry the development 
of the use of silica brick is interesting. Formerly a 
quartzite brick was used which was made of a mixture 
of clav and ganister. The object of the quartzite brick 


Tasie I.—TEsts oF Smtica Brick, ARRANGED ACCORDING TO 
PRESSURES. 
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was to overcome the shrinkage and settling common to 
fire brick. Some twelve years ago silica brick were 
used experimentally in both bee-hive and by-product 
ovens. The experiment proved so successful that their 
use increased rapidly; not only did their expansion on 
heating produce close, well-fitting joints and overcome 
settling difficulties, but their better conductivtiy greatly 
reduced the coking time. 


Tests of Silica Brick. 

With a view to studying the effect of degree of fine- 
ness of material and pressure, an experimental series 
of silica brick was made with these two factors as the 
only variables. A good quality of Pennsylvania 
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ganister was selected and ground dry in three lots to 
pass a 12, 8, and 4-mesh screen respectively. To the 
ground material was then added the water and lime so 
as to give 9 per cent of moisture and 2 per cent of lime, 
From each of the above meshes standard 9-in. bricks 
were made on a small hydraulic press at eight different 
pressures varying form 187 to 2500 pounds per sq. in. 
The bricks were dried, burned, and cooled, following 
regular silica-brick practice, and were then subjected to 
certain physical tests to determine density, resistance 
{o impact, resistance to spall, resistance to corrosive 
action of slag, and expansion due to heating. <A 
summary of the results is given in Table I, in which 
the results of the three meshes are averaged according 
to pressure. 

Table IT shows the results of the various pressures 
averaged according to mesh. 


Table I indicates that little is gained by increasing 
the pressure. Table II, however, shows the importance 
of the selection of mesh. It will be observed that the 
strength as indicated by the impact test is greatest 
with the fine-ground material, while the percentage loss 
by spalling increases with fineness of mesh. Two very 
important properties in first-class silica brick are the 
mechanical strength and resistance to spalling: hence 


Tasie II.—Tests or Sinica Brick, ARRANGED ACCORDING TO MESH. 
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‘Blag Penetration, 
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from the data we must select a mesh at the expense 
of one of these properties. More is gained by the 
coarse mesh,hence we advocate for silica brick a coarse- 
ground material. 

Table III gives the individual losses by spalling for 
each pressure and mesh. 

The average spalling loss for hand-made silica brick 
is about 30 per cent. From Table III it will be noted 
that power-pressed silica brick were made with the same 
spalling loss from 4-mesh material pressed at 1500 
pounds per sq. in. These bricks were true to shape, 
sharp-cornered, dense and had smooth, marble-like sur- 
faces. Molding defects such as soft corners, spongi- 
ness, improper slicking, and lack of cohesion. were 
all eliminated... The prospect of the adoption of power 
pressing as a step towards better and more unifarm silica 
brick was clearly brought out by this series of tests. The 
idea of power pressing is not entirely new, yet little has 
been done in a commercial way. One of the large con- 
cerns is now manufacturing brick this way on a com- 
mercial basis. The average spalling loss of these bricks 
is 25 per cent, 
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In actual service, although well guarded as far as 
practice and. construction will permit, silica brick fa: 
from three primary causes: spalling, crushing, and slag- 
ging. ‘These cannot be entirely eliminated, but by a 
deeper study of the manufacturing of brick they can 
be reduced to a minimum. An ideal brick must be 
well molded, true to shape thoroughly bonded, and of 
good mechanical strength. , 

A visual inspection of almost any shipment will show 
at least 20 per cent of defective brick. Six shipments 
of brick of different brands brought out the fact that 60 
per cent of the defects were due to molding, 30 per cent 
to fire cracks, and 10 per cent to improper setting and 


irregular shapes. These defects can be largely over- 


come in the present method of manufacture by carefu: 
inspection and rejection of the improperly made bricks 
at certain points in the manufacture. 

The ganister must be carefully selected, and sorted: 
all sock that is soft or which carries considerable iron, 
clay, sand stone, or other foreign matter should be re- 
jected. The ganister selected should be ground to just 
pass a 4-mesh screen, care being taken to avoid an ex- 
cessive amount of finely ground material. To insure 
uniformity, frequent sieve tests of the mud should be 
made. To secure a sufficient bond, 1.75 to 2 per cen 
of lime should be used. In order to avoid irregular 


TaBLe III.—Losses spy SPALLING, EXPRESSED AS PERCENTAGE. 
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shapes and molding defects, 9 to 11 per cent of water 
should he used for hand-made bricks and the material 
should be pounded into the mold. The bricks should be 
thoroughly dried so as to avoid fire cracks when place’! 
in the kiln. Great care should be used when heating. 
especially during the first part of the burn, to preven 
fire cracking; this applies also to the cooling. The 
bricks as they are removed from the kiln should be 
carefully inspected and all bricks showing molding de- 
fects, fire cracks, and irregular shapes should be re- 
jected. 

The consumer should be allowed to inspect the bricks 
hefore they are loaded on the car and a place provided 
ior storage of such brick as he may desire to test. 

In the complete report of this paper there appears 
an appendix which describes the apparatus and operation 
of all the tests indicated in the above tables. The im- 
pact, crushing, spalling, slagging, and expansion tests 
are all taken up in detail. Sufficient data and methods 
of procedure are presented to make the process of each 
test comprehensive, 


Lime as a Component of Furnace Slag 


Classification of Lime—Features Distinguishing Lime Hot 
Furnace from Lime Cold Furnace—Properties -of Cinder 
Indication of Furnace Condition. 


By WALLACE G. IMHOFF. 


No one thing is more essential to the successful 
operation of the blast furnace than to know how to 
handle the lime. The lime serves many other purposes 
besides simply fluxing the sulphur. Some of its other 
uses are to flux the silica, to give the furnace heat, to 
make dry iron and build up the hearth or walls, to 
make soft open iron, to increase the melting point of 
the slag, to make basic iron, to form various «om- 
binations with the other slag components which will 
make their removal from the furnace easier, 

Lime, in conjunction with other factors in the oper- 
ators control, may also bear a distinct relation to the 
auality of the gas, its heating value, the character of the 
iron, the wind penetration, the driving of the furnace, 
and the blast pressure. The study of lime 
and its characteristics, therefore, is of con- 
siderable interest in blast furnace opera- 
tion. 


It has been claimed by many furnace 
men that magnesium limestones give a 
very nice fluid cinder. A point of discus- 
sion not to be overlooked here is the pro- 
portion of the components making up the 
slag. For example the components silica, 
alumina, lime and magnesium may be in 
such relation as to make one cinder, very 
fluid, and another very infusible and thick. 
Just as an example we will recall the 
melting points of the various components 
given in previous articles. 


1750° C Fig. 


SiO: 1650° C 
Al.O: 2050° C 
Ca Q 2570° 'C ning cinder. 
Mz O 800° C 


Now suppose we take 2 slags composed of 10 heats, 
the first 5 SiO,, 2 Al,O, and 1 Mg O and the second 
2 SiQ,, 3 Al,O,, 3 Ca O, and 2 Mg O. It can plainly 
be seen if both are at the same temperature the first will 
be much more fluid and look hotter than the second or 
in other words to have them both look alike in fluidity 
the second would have to be very much hotter than 
the first. These slag discussions may seem out of place 
here with lime but to understand lime one must know 
slags. . 

The general classification of lime falls under two 
distinct headings, hot lime and cold lime? All furnace- 
men easily detect hot lime and know the conditions of 
hot lime. Cold lime is not so thoroughly understood. 
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1—Showing fog or 
fume rising from the run- 


Before entering into detail some of the most striking 
ways of distinguishing hot lime and cold lime will be dis- 
cussed, 

The foliowing features are generally conditions found 
to be present with hot lime and the indications to 
be seen. 

1.—From the cinder (running cold sample) 2.—At 
the tuyeres. 3—By the furnace driving, 4.—By the 
iron. 5.—By the charges taken. 6—By the gas at the 
stoves and boilers. 7.—By slipping. 8.—By the tap hole 
flame. 9.—By the slag analyses. 10.—lFurnace does not 
move on stove changes. 11.—IFurnace has to be checked. 
12 —Low tonnage. 13.—Extremely hot furnace. 14.-- 
High top neat. 15.—Black on iron sample top, 16.—Drv 
tapping hole, (freezes up quickly). 17.— 
Top flame. 18.—Fusion zone. 

The indications of cold lime may be 
also tabulated in a similar manner. 

The main headings for hot cold lime 
are almost identical although the indiv- 
idual characteristics are entirely different. 
It is far more difficult to handle cold lime 
than hot lime for reasons which will be 
shown later. 


Hot Lime. 

By “hot lime” is meant a furnace which 
is extremely hot and carries a large excess 
of lime. This may be on foundry iron with 
pyrites ore on the burden, which requires 
very much lime to flux the high sulphur 
or it may be on a basic furnace which has 
too much lime on to flux the silica. 

The most reliable source of de- 


ciphering the condition of the furnace is from 
the cinder. Therefore some of the character- 
istics of the slag will be discussed for the cinder 
while running and also for the cold sample. The 
cinder has definite properties which when understood 
will give plenty of warning to the approach of too much 
‘ime. For the purpose of calling these characteristics to 
notice some definite means of distinguishing them had 
to be devised or in other words a code had to be made 
for each peculiarity so that it could be definitely placed 
and easily recognized again. From such a code the fol- 
lowing characteristics have been distinguished for hot 
lime slag, both when running from the furnace and in 
the cold sample. 

1 —Heat. 2.—Fog or smoke. 3.—Sulphur smell. 4,— 
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Fig. 2—Various slag types which were taken under different 
furnace conditions. The second sample from the right 
end shows hot lime. 


Running of the cinder, etc. 6.—Kind of cinder. ?.—Color 
of the cold fracture. 8—Gas cavities in cold samples. 
9—Character of the sample top, 10.—Color of the 
sampie top. 11.—Creep. 12.—Thread. 13.—Hot dipper 
sample. 14.—Runner crust. 15.—Cross section. 16. Gas 
fames from the hot cinder. 17—Appearance of slag. 
18.—Indication of lime. 19.—Sample in the test box. 
20.—Indications chemically. 21.—Glassy or stony. 22.— 
Dipper characteristics. 23.—Iron shot. 

Heat as interpreted in this table means the actual 
temperature of the slag. It may be termed white hot, 
for often when a heavy extra coke blank reaches the 
hearth with lots of lime the heat of the cinder is intense, 
in fact so hot that you can not get anywhere near it. 
Heat may be interpreted in two ways by the actual heat 
from the siag itself and from the light which is thrown 
out due to the heat. The latter is plainly shown at night 
for with an extremely hot cinder the furnace and cast 
house will be well lighted up and can be plainly seen 
from long distances Hot lime is therefore accompanied 
bv heat. 

On almost all flushes a fog or fume of some kind is 
thrown off. lig. 1 shows the fog rising from the slag at 
flush time. This is a thin blue fog or smoke and shows 
that there is considerable free sulphur escaping from the 
cinder. With high sulphur, heavy lime, low fusion zone 
and heat this fog or fume is given off as white rolls of 
smoke with practically no smell of sulphur and an ex- 
treme smell of lime. This heavy white rolling fume is 
characteristic of hot lime. 

I.ean slags generally are accompanied by a smell of 
sulphur. This feature is only a step in the change from 
lean slags to hot lime slags. With an increase of heat 
and lime this sulphur smell becomes correspondingly 
less prominent until with hot lime slags the fumes may 
he easily breathed with no particular discomfort. 

The running of the slag is another feature influenced 
by heat and lime. Lean glassy cinder runs like water 
and it takes but a short time to flush. On the other 
hand with extreme heat and lime the cinder will not 
run at all and has to be pulled out in extreme cases 
with scrapers. Hot lime cinders therefore have the ten- 
dency to run slow and be sluggish. 
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The thickness of a slag is first a function of temper- 
ature and then of composition. Figure 2 shows the cold 
samples of various slags. Those on the left end are 
somewhat lean and therefore would be thin, those on 
the right are limey samples and therefore thick. The 
temperature being constant, silica tends to make slags 
thin and fluid while lime has the tendency to make them 
thick and viscous. Obviously this fact is plain since 
there is almost 1000 deg. C. difference in their melting 
points. 

Under the kind of cinder one may just make a 
general classification as detected in the cold samples. 
This would be based on two extremes and a middle, 
namely, acid, neutral, and basic. These are only for a 
rough classification. Under such a classification “hot 
lime” therefore falls under extremely basic. 

The color of the fracture depends on a number of 
things such as heat composition, and slag volume. 
igure 8 shows the color to be pure white which is a 
characteristic color for high temperature. With ex- 
treme heat, very heavy lime, and small slag volume the 
slags are blue gray and will slack to a fine powder if 
left to the air. Figure 4 shows dark gray samples of 
hot lime. 

It is more common for slag samples to have gas 
cavities than not. Samples which do not have gas 
cavities are of two types, the lean glassy cinder and the 
heavy stony cinder. The first class does not have them 
for the reason that the cinder is thin and watery and 
the gas can very easily escape. It is not the fact that the 
gas is not present but the fact that the gas escapes. In 
the second or stony type there is a different reason 
namely‘a closer equilibrium is established jand_ the 
sulphur which is the cause of gas cavities is combined 
with the lime and is in the form of lime sulphide whick 
is disolved up in the slag. As seen from Figure 3 and 4 
hot lime samples generally have gas cavities although 
they may be solid and dense. 

The character of the sample top is also represented 
by two extremes that is by an extremely rounded or 
arched top, and a deep sag or dip top with all types be- 
tween. By referring to Figures 2 and 3 it will be seen 
that hot lime is shown by ali gradations of the arched 
top. 


Fig. 3.—Slag samples from a merchant furnace with high 
sulphur coke and pyrites ore. “Hot lime.” 
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The color of the sample top is also very important for 
it is a heat indicator. Thus cold samples are black, 
and hot samples white. With extreme heat and lime 
and small slag volume the white may be streaked with 
black. Note the pure white tops of the hot lime in Fig. 3. 

The peculiarity called creep is well illustrated in Fig. 
5. These samples show. plenty of lime but not an ex- 
cess. Samples of this type are made when an extra coke 
blank has come down and cold air has been run into 
the furnace to keep it driving. This creep is due to the 
escape of gas as the sample cools. Generally lime hoi 
slags do not show creep. 

In taking a sample of slag as it runs, lean glassy slags 
will draw a thin thread .when the cinder is allowed to 
drip on the ground. As the lime increases this tendency 
becomes less and less until it cuts off short or drops. 
With extreme heat and lime the dipper becomes covered 
with a large heavy crust resembling a pie crust. This 
extreme heavy crusted dipper is characteristic of lime hot 
slags. 

Obviously the same is true of the runner after the 
flush has been made. A lean slag will leave a small, shal- 
iow runner and will be easily cleaned up. lime hot slags 
are the reverse, the silica which gives fluidity to the slag 
has been driven into the iron and the slag is extremely 
dry and heavy and leaves a very heavy runner which at 
times will take 6 or 8 men the time between casts to 
clean up. ; 

The cross section of the runner is also an indica- 
tion of the slag which has just been flushed. Lean slags 
leave a runner whose cross section would be similiar to 
that of a pie pan, while hot timey slags leave a runner 
whose cross section would be deep and narrow like the 
inside of a cup. 

With every kind of cinder the gas flames rising from 
it have their own peculiarities. The flames from a hot 
iimey cinder are extremely large and broad tappering 
to a point, while with cold lime they are very small and 
‘ike the tongue of a snake. 

The appearance of the slag is a matter of experience. 
Some operators don’t know a hot-lime slag from a cold 
‘ime slag when both are extremely heavy. Cold lime ai- 
ways has a vitreous fracture at the start. This is caused 
by the loss of silican from the iron and the fact that no 
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Fig. 4.—Slags gray in color. Extreme heat, heavy lime 
and small slag volume. 
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Fig. 5.—“Creep” as tabulated under Number 11. These 
a show how the slag has bubbled over the top on 
cooling. 


silica to amount to anything is reduced. When the 
lime accumulation ‘becomes extreme the vitreous 
lustre is lost because there is no silicon to take care 
of it and the slag becomes dry and heavy. 

The indications of hot lime are slow driving dry iron. 
extreme heat, graphite, and all the slag peculiarities 
noted. 

If the slag is extremely hot and limey it will be 
hard to knock out of the test box when the sample has 
cooled. This is because they have better gas held in 
solution and also because there is very little contraction 
on cooling. Lean slag will show a deep sag in the top, 
will contract a considerable distance from the sides of 
the sample box and will fall out easily when the box is 
turned up side down. 

The chemical indications are based mainly on ex- 
perience. Under varving conditioins of temperature 
the lime will seem to automatically increase or decrease 
due to the loss of silica which has been reduced and put 
in the iron, | 

Lean slags will always be like bottle glass, some- 
times green and some times brown, aid not infrequently 
black. With the increase of lime such siags which may 
be called typical lime silicate slags get stony and dense. 
Wher such slags are lime hot the stoney lustre gets du!l 
and the color changes to gray and if limey enough the 
sample will slack when left in the air. 

Just as the slag and runner show definite character- 
istics when a slag is lime hot so do the crusts which are 
left in the dipper after the sample has been poured. This 
is a study in itself and like the slag runner a lime hot 
dipper wil! be covered with a high heavy dry crust with 
no gas cavities on the bottom of it. 

Iron shot are often caught by lime hot slags due to 
the fact that the cinder is too thick and viscous to allow 
them to sink through the day and they are carried out 
at flush time. Lime hot slags will have a pure white 
top perhaps full of streaks which are caused by the 
oxidaticn of these iron shot which have been carrie! 
out and come in contact with the air. Those which 
have not come in contact with the air may be easily 
seen as metallic balls and can be picked out by the 
fingers or by a pen-knife, 
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CINDER NOTCH STOPPER. 

An invention patented some time ago, relative to a cinder 
notch stopper by John T. Bates, of Pittsburgh, has been 
used successfully on several blast furnaces. The stopper 
which is shown in the accompanying illustration is essentially 
a safety device, which protects the workman tapping the 
cinder notch, and permits the cinder to be tapped without 
shutting off the blast. Both of these advantages are gained 
due to the fact that the operator need not be near the cinder 
notch, and in the way of the hot flying cinder when opening 
or stopping. The apparatus is simple and easily kept in 
repair. The botting bar has attached to it two levers, one 
of which revolves about a fixed point, and the other one 
slides in the groove shown in the illustration. A chain 


is attached to the first lever which pulls the bar out. The 
arrangement of the levers imparts to the bar such a motion 
that the stopper slides into the notch in a perfectly horizon- 
tal plane. The chain is usually attached to a winch or 
winding drum. The stopper returns to the closed position 
by gravity. The nose of the stopper is water-cooled. 


INCREASE IN PRODUCTION ‘OF FURNACE FLUX. 

The greatly increased activity in the iron and steel in- 
dustries in 1916 caused an enormous increase in the quantity 
of limestone marketed for furnace flux, which amounted to 
23,603,508 long tons, valued at $13,936,882, an increase in 
quantity of 4,604,785 tons, or 24 per cent, and in value of 
$4,264,535, or 44 per cent, compared with 1915. The average 
price per ton, according to returns made to G. F. Loughlin, 
of the United States Geological Survey, Department of the 
Interior, increased from 51 to 59 cents, 
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ANNEALING ROLLS WEIGHING FOUR AND FIVE 
TONS. 

It was not so many years ago that practically all an- 
nealing was done by the eye of an experienced furnace man. 
This man became so used to watching furnace heats that it 
was second nature for him to be able to tell pretty well 
when the heat was right. The Seaman-Sleeth Company, of 


Fig. 1.—Large heat-treating furnaces for rolls. 


Pittsburgh, Pa., have, for the last three years, been giving 
special attention to this heat control problem in the treat- 
ment of semi-steel chill and sand rolls and pinions, and steel 
rolls and pinions. In each of their large heat-treating fur- 
naces illustrated in Fig. 1, they are using an indicating py- 
rometer illustrated in Fig. 2, and a recording pyrometer. 
The fireman can go to the indicating pyrometer and read 
the temperature of any of the furnaces by simply turning 


Watching thebest 
pw 


Fig. 2.—Indicating pyrometer. 


the switch. This is accomplished by means of a thermo- 
couple inserted through the side of the furnace. The thermo- 
couple consists of two elements, which, when exposed to 
the heat, produce a small electric current. One element is 
composed of 90 per cent nickel and 10 per cent chromium; 
the other is 98 per cent nickel and 2 per cent aluminum. The 
indicating pyrometer is connected to the couple and is so 
calibered that the temperature indicated is directly propor- 
tional to the current produced, 
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MOVING A BLAST FURNACE. 


For the last four months the Arthur G. McKee & Com- 
pany have been actively engaged in moving an entire blast 
furnace plant from Midland, Ontario, to Sault Ste. Marie, 
Ontario. The original plant was built by the Canadian Iron 
Corporation on their property at Midland, Ontario, in the 
‘ year 1908. This original plant included only one furnace 
stack, cast house and one 20 x 90-foot hot blast stove. The 
blowing equipment and three small stoves from the original 
hand filled furnace were diverted to the new stack. The 
operations continued with this equipment until the year 
1911, when the Canada Iron Corporation added three 20 x 90- 
foot stoves with auxiliary equipment. At that time 
two Rateau_ turbo-blowers with electric power plant 
and new centrifugal pumps, boilers, etc, were in- 
stalled for use on the No. 2 furnace. This latter installa- 
tion made the No. 2 furnace completely independent of the 
old No. 1 stack. This complete furnace plant was purchased 
this year by the Algoma Steel Corporation, Ltd., of Canada, 
and the contract awarded for moving this plant in its en- 
tirety from Midland to the site of the Algoma Steel ‘Cor- 
poration plant, at Steelton, Ontario, near Sault Ste. Marie. 
This plant has been entirely demolished, and delivered at 
the new site of erection, and is being rapidly reconstructed 
at that point. The furnace is being enlarged considerably 
so that the capacity of the new furnace will be approximately 
450 tons of pig iron per 24 hours. 


ELECTRIC FURNACE COMPANY FORMED. 


T. H. Watson & Company, Ltd., of Sheffield, England, 
who control the patents of the Greaves-Etchells electric fur- 
nace, announce the formation of an American company to 
handle the turnace business in the United States and Can- 
ada. The new company, with Frank Hodson as president 
and F. J. Ryan as general manager, will be known as the 
Electric Furnace Construction Company, with head offices 
in the Finance building, Philadelphia. S. H. Ourbacker, 
formerly with the Westinghouse Electric & Manufacturing 
Company, will be connected with the concern as electrical 
engineer. The Greaves-Itchells furnace has been successful 
in the Shefheld district and other parts of England, and over 
30 furnaces ranyving in size from one-half ton to 12% tons 
capacity have been contracted for, including special govern- 
ment equipments. 


GERMAN ACTIVITIES IN THE IRON AND STEEL 
INDUSTRY. 


A report of a meeting of the German Iron and Steel In- 
stitute has reached this country, by means of a translation 
made by Sir Robert Hadfield, of England. The keynote of 
the meeting was the conservation of natural resources, 
means for finding substitutes, plans for technical research 
and the consideration of after-war conditions. The manu- 
facture of briquettes of mineral wax has served the rolling 
mills with a suitable lubricant, experiments with “low-tem- 
perature tar” have also proven useful. Attempts have been 
made to replace copper blast furnace tuyeres by iron ones. 
The Royal Institute for Tests of Materials reported the fol- 
lowing concerning the result of experiments with blast fur- 
nace slag: “With blast furnace slag, provided that it pos- 
sesses the properties of that experimented in this instance, 
a good concrete (rammed and ferro-concrete), and under 
circumstances even a better one, can be prepared than with 
gravel material. Iron embedded in concrete prepared with 
blast-furnace slag behaves in the same way as in concrete 
prepared with gravel. The slag exerts no direct influence 
as regards the rusting of irons embedded in concrete.” The 
loss of manganese and iron in slags is also receiving consid- 
erable attention. 
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TEST FOR CARBON MONOXIDE. 

Perhaps the best chemical test for carbon monoxide, in 
that other gases do not interfere and that very simple ap- 
paratus is required, is by the use of blood diluted with water 
to a buff-yellow tint. This test, in the author’s experience, 
is capable of distinctly showing as little as 0.03 per cent of 
carbon monoxide in the atmosphere. The method of pro- 
cedure is as follows: 

One or two drops of blood from the finger are diluted 
with water until equal portions of the solutions placed in 
100 c.c. test tubes have a buff-yellow color; one of the tubes 
is taken into the mine, and at the place where the air is 
to be tested about 50 c.c. of the blood solution is poured 
out, the mine air taking its place. The tube is then corked, 
taken to the surface, and gently shaken for 10 minutes. If 
the air contains carbon monoxide, the pink color caused by 
the presence of carbon monoxide hemoglobin is detected by 
comparing the solution with the normal blood solution in 
the other tube.—U. S. Bureau of Mines Technical Paper 11.— 
Reported in “Compressed Air.” 


IRON ORE MINED IN 1916. 

The iron ore mined in the United States in 1916 reached 
a total of 75,167,672 gross tons, the greatest annual output 
ever made. The shipments from the mines in 1916 were 77,- 
870,553 gross tons, valued at $181,902,277. The quantity mined 
in 1916 was more than 19,600,000 tons greater than that mined 
in 1915. The increases in quantity and in value of iron ore 
shipped in 1916 amounted to about 40 and 80 per cent, re- 
spectively. The average value per ton at the mines in 1916 
was $2.34, as against $1.83 in 1915. These figures, which were 
compiled under the direction of E. F. Burchard, of the 
United States Geological Survey, Department of the Interior, 
for 1916 only iron ore containing less than 5 per cent of 
manganese. 


CHROMIUM MAGNETIC STEEL. 

Due to the fact that tungsten magnetic steel was reach- 
ing prohibitive prices some American steel makers have 
been successfully producing a chrome magnet steel for some 
time. The Iron Age reports the new steel to be not less 
than 90 per cent as efficient as the old permanent magnet 
steel. It is a 0.90 per cent carbon steel containing about 
2 per cent chromium, produced in electric furnaces. Mag- 
netically this new chromium steel is equal to tungsten mag- 
net steel in permanence and somewhat lower in residual 
density. The new steel, however, requires oil hardening in- 
stead of water hardening, and is more difficult to machine. 


GROWTH OF ELECTRIC DRIVE FOR REVERSING 
MILLS. 

At a recent meeting of the Association of Iron and Steel 
Electrical Engineers, the growing popularity of electric drive 
for reversing mills was shown by C. E. Stoltz, who stated that 
two years ago there were two electrically-driven reversing 
equipments in operation in this country and one in Canada. 
To-day there are 21 either in operation or under costruction. 
The applications of reversing equipment are not confined to 
reversing blooming mills, which at first seemed to offer the 
largest field. The Inland Steel Company, Chicago, for ex- 
ample, has installed a 3-high structural mill, which is to be 
operated by a direct-current motor, employing the Ward- 
Leonard system of control. Tke Mark Manufacturing Com- 
pany, Chicago, is installing the first billet mill which will 
use this method of electric drive. It will permit of a wide 
variety of product to be rolled without changing rolls. A 
60-inch universal plate mill is the largest equipment which 
has been purchased to date. It will be required to roll 
15%4 x 62-inch ingots weighing 19,000 pounds to % x 58-inch 
plates. 
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BOOTH-HALL ELECTRIC FURNACE INSTALLATION 

The Midland Electric Steel Company, receatly incorpor- 
ated, will put in operation early in October a 1.200-kva, three- 
ton holding capacity, two-phase, Booth-Hall electric steel 
furnace, capable of turning out 30 tons of steel per 24 hours, 
melting and refining cold scrap. 

The plant will be located at Terra Hlaute, Ind., in connec- 
tion with the Highland Iron & Steel Company, an arrange- 
ment having been made for the latter company to roll the 
product, which will be forging billets four inches square and 
under. 


NEW ELECTRIC FURNACES. 

Licenses for the installation of the following Heroult 
electric steel furnaces have been issued by the United States 
Steel Corporation: 

The General Electric Company, West Lynn, Mass., will 
install one 6-ton furnace for making steel castings. 

The Taylor-Wharton Iron & Steel Company, High 
Bridge, N. J., will install one 6-ton furnace for making steel 
castings. This is in addition to one 3-ton recently ordered. 

The Crucible Steel Company of America will install one 
6-ton furnace at its Park works, Pittsburgh, for making spe- 
cial steels. This supplements several furnaces of the same 
types already operating or ordered. 

The Pennsylvania Engineering Worwxs, New Castle, Va. 
will install one 6-ton furnace for making steel castings. 

George C. Warner, Fulton, N. Y.. will install one I-ton 
furnace for making steel castings under the name of 2 com- 
pany still to be formed. 


KEWANEE PLANT SOLD. 

On August 1, 1917, the Kewance plant of the National 
Tube Company, located at Kewanee, IIl., was sold to the 
Walworth Manufacturing Company, and on that date the 
National Tube Company retired from the htting business. 


CONVENTION OF IRON AND STEEL ELECTRICAL 
ENGINEERS. 


The following is a list of technical papers to be read at 
the eleventh annual convention of the Association of Iron 
and Steel Electrical Engineers, Philadelphia, September 
10-14: 

“Safeguarding Electrical Equipment.” Walter Greenwood: 
“Heroult Electric Furnaces,” Walter C. Kennedy; “Factors 
Relating to the Economical Generation and Use of Electric 
Power in the Steel Industry,” Brent Wiley; “Central Station 
Power Supply to Iron and Steel Industry,” Joseph McKinley 
and Ray L. Baker; “Electrical Reversing Blooming Mills,” 
Ralph D. Nye; “Flectric Drives for Reversing Rolling Mills,” 
D. M. Petty; “Fuel Economy by Coéperation in Establish- 
ing a Better Practice in the Operation of Stokers and Boil- 
ers,” Joseph G. Worker: °Turbo-Generators, Richard H. 
Rice: “Manufacture, Selection and Use of Carbon Brushes,” 
kK. H. Martindale; “Grab-bucket Coal Hoists Operated by a.c. 
Motors with Dynamic Braking and Regenerative Braking,” 
James Farrington and R. HE oMeLain; “Tool Steel Gears and 
Pinions for Mall and Industrial Service,” [E. S. Sawtelle. 


The Pittsburgh Rolls Corporation has been incorporated 
in West Virginia to take over the properties of the Seaman- 
Sleeth Company. recently purchased by Wilham Morris 
Imbrie & Company. 
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MINNEQUA STEEL WORKS IMPROVEMENTS. 


Considerable construction work is being done at tre 
Minnequa steel plant of the Colorado Fuel & Iron Com- 
pany. A by-product coke plant is being built and new soak- 
ing pits have been completed. The mould yard extension 
of the open hearth department will soon be ready for oper- 
ation. In case of all emploves who go from the service of 
this company into military or naval service, either as volun- 
teers or as a result of being chosen by the gavernment, the 
company will give such employes, on their return, preference 
over new applicants for employment, and will, as far as 
possible, place them in their old position or equally good 
positions with the company. 


NEW SHEET PLANT. 


The Steel Company of Canada has commenced the erec- 
tion of a sheet steel plant. A survey is being made in con- 
nection with a project for establishing a $2,00C.0CO coke ga: 
plant. Should this project be carried out, the Semet-Solvay 
Company will codperate with the Hamilton By-Produc:- 
Coke-Ovens, Ltd. It is proposed that the enterprise shal! 
be financed by the local company and operated by the 
Semet-Solvay Company. About 1,200 tons of coal would be 
consumed daily and 7,C00,COO feet of -gas produced daily. 


SHEET MILL PLANT BEING ELECTRIFIED. 

The Newport Rolling Mill Company, Newport, Ky., 1s 
putting up a new machine shop, blacksmith shop and gen- 
erating room 250 feet long by 80 feet in width, also 18 
feet of structural steel and four new 10-ton electric traveling 
eranes. Contracts have been let for nine additional sheet 
mills which will be electrically driven. In time the entire 
plant will be electrified. 


CAYUGA TOOL STEEL COMPANY PLANT. 


The construction work for the new plant of the Cavyugi 
Tool Steel Company, Auburn, N. Y., having practically 
heen completed, progress is now being made in the instal- 
lation of the equipment A. portion of the plant, whic: 
when finished will comprise two 28-pot crucible melting fur- 
naces, two electric furnaces, a hammer plant and rol'inz 
mill, is now in operation. Among the officials of the or- 
ganization are the following: President and general man- 
ager, Charles M. Hammond, formerly president of the Hal- 
comb Steel Company, Syracuse, N. Y.; vice president and 
sales manager, Thomas Towne, who also is vice president 
and general manager of the Swedish Iron & Steel Corpora- 
tion and formerly was connected with the Union Drawn 
Steel Company, Beaver Falls, Pa.; secretary, William J. 
Henry, who also is president of the Henry & Allen Corm- 
pany, Auburn, manufacturer of drop forgings, maclinery, 
etc.; treasurer, William K. Payne, also vice president of the 
Cayuga County National bank, Cayuga; directors, including 
the oftcers, A. E. Ballin, president of the MeIntosh-Seymour 
Company, Auburn; Charles H. Burke. New York, presidem 
of the Swedish Jron & Steel Corporation, and Timothy A 
Leary, New York, attorney. 

The Bass Foundry & Machine Company, Ft. Wayne. Ind. 
are building an extensive addition to their plant. They are 
doing considerable railroad work and this addit'on will help 
increase their capacity considerably. 


September, 1917 


MITIGATION OF INJURIOUS DUSTS IN STEEL 
WORKS. 


The Bureau of Mines, in its efforts to improve health 
conditions in metallurgical industries is investigating the 
effects of dust in steel works and has published technical 
paper 153, which brings out the fact that no health hazard 
is of greater importance than that of dust-laden atmosphere. 
This has become so generally recognized that many life in- 
surance companies refuse to accept as risks those engaged 
in the so-called dusty trades. 

The investigation has resulted in the following recom- 
mendations being made for the abatement of the dust hazard: 

Dust originates when the furnace stock is drawn from the 
bins into the skips. All employes about ore bins, the so- 
called “back-gang,” are exposed, but those particularly liable 
to be affected are the men operating the skips or the larry 
cars. Although judiciously sprinkling the stock with water 
may lessen the dust, sprinkling can not be done in a man- 
ner continually or entirely satisfactory. The relation be- 
tween such wetting down and the amount of dust suspended 
in the air is clearly shown after rain or snow. Men em- 
ployed at-the bins should be furnished respirators and be 
required to wear them. In addition, provisions should be 
made for ample natural ventilation. At some bins an ex- 
haust system would do much to remove dust. 


Graphite dust arises mainly during a cast. As the total 
time of casting is small in comparison with the time the men 
are on duty, and as the casting house, being large, high, and 
open on two or more sides, usually has ample natural ventila- 
tion, it is improbable that dust is a health hazard of much 
importance about the furnace. Moreover, nothing can be 
done to prevent the formation of graphite or its suspension 
in the agr.. 


Ordinarily, the men employed at the stoves are not ex- 
posed to much dust, but all precautionary measures against 
it should be taken while the stoves are being cleaned or re- 
paired and when the dust catcher is being emptied. Respira- 
tors should be required, and as an additional safeguard the 
dust should be well sprinkled -with water. 

Men employed about washers and blowers may occasion- 
ally be exposed to large amounts of dust, and to meet this 
condition they should be required to wear respirators. Also. 
the dust should be wet down. 


As the dolomite shed is sometimes filled with a cloud of 
dust effective measures of mitigation are most urgent. Much 
of the dust originates at the grinding machine. To avoid 
pollution of air in which men are working, the machine 
should be placed elsewhere, or should be entirely inclosed 
and an air-exhaust system installed for removing the dust 
of grinding. Dust also rises into the air while the calcining 
furnaces are being charged. It is believed that the exercise 
of more care by the crane operator when dumping the dolo- 
mite into a furnace would do much to abate dust. In addi- 
tion, all employes in this department should wears respirators. 
As a health hazard, the dust in this department has other 
injurious effects than those to the respiratory tract. The 
calcined dolomite contains much free lime which when moist 
irritates the skin and the mucous membranes cxposed to it. 
This dust frequently accumulates in the clothing and on the 
skin. When warm weather or hard work makes men 
perspire freely the skin is irritated, becomes fainful, and a 
serious condition may result. It is important to have this 
department equipped with ample washing and bathing facil- 
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ities and to require the men to bathe thoroughly after each 
turn of duty. In addition, they shouid gargle water, douche 
the nose, and wash the teeth in order to clear away any dust. 
Another important facility that should be provided these 
men is a clothes locker, which should be dust proof if it is ¢o 
be in the dolomite shed. Men employed in the shed should 
put on clean underclothing and socks each day, and to en- 
courage them in doing this facilities such as wash sinks, 
hot water, soap, and drying racks should be supplied. 

The reduction to a minimum of dust in the rolling mills 
should receive attention. As the points of ecrigin of this 
dust—at the rolls—are comparatively small, preventive ef- 
forts can be concentrated. It is believed that a fine water 
spray falling with force just beyond the place where the dust 
begins to rise would prove effective. Water sprays are now 
used to cool the rolls, and little difficulty or extra labor and 
expense should be needed for placing the additional spray. 
If wet down in this manner the dust would fall with the 
toll-scale into the scale pit, whence it could be subsequently 
removed. 

In addition to the soot, coke dust becomes suspended in 
the air as a result of the operation called bottom making, 
during which finely divided coke is thrown into the pits. 
The only way to mitigate the dust hazard is to require the 
men to wear respirators. 

The abatement of soot and dust from soft coal fires has 
received much attention lately and has been discussed at 
length in publications of the Bureau of Mines. In a steel 
plant, dust from this source can be greatly reduced and 
practically eliminated. With substitution of gas and coke 
for soft coal in furnaces and dinky engines, and with more 
care to insure complete combustion, and other improve- 
ments in methods of firing, this objectionable feature will 
disappear. 

In the Bessemer department attention should be given 
to preventing dust suspension at the grinding machines in 
the converter repair shop. The comment on measures de- 
manded at the dolomite shed is applicable to this depart- 
ment as well. 


SIXTH ANNUAL SAFETY CONGRESS. 

Among the interesting papers to be read at the Sixth An- 
nual Safety Congress of the National Safety Council, to be 
held at the Hotel Astor, New York, September 11, 12, 13 and 
14, the following papers will be of particular interest to the 
stedl industry: 

“Unsettled Accident Prevention Problems in Iron and 
Steel Industries,” L. H. Burnett. assistant to president, Car- 
negie Steel Company, Pittsburgh, Pa.; “Analyses of Acci- 
dents,” Dr. Lucian W. Chaney, United States Department of 
Labor, Washington, D. C.; “Fundamental Principles of Safe- 
guarding,” R. J. Young, manager Safety and Relief depart- 
ment, I!Minois Steel Company, Chicago, Ill.; “The Relation- 
ship of “Accident Surgerv and Medical Service to Safety 
Work,” Dr. E. M. Hagin, chief surgeon, Sharon Steel Hoop 
Company, Sharon, Pa.; “Safety in Yard Practices,” F. G. 
Bennett, safety director, Buckeye Steel Castings Company, 
Columbus, Ohio; “Safe Practices in Sheet Mills,” Frank E 
Morris, safety engineer, American Rolling Mill Company, 
Middletown, Ohio; “Open Hearth Hazards,” Leslie M. Rice. 
district safety inspector, American Steel & Wire Company, 
Worcester, Mass.; “Safety and the Foreman,” J S. Herbert, 
superintendent, Safety Department, Cambria Steel Company, 
Johnstown, Pa. 
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MONORAIL ELECTRIC HOIST. 


The Link-Belt Company, Chicago, JIL, announces that 
they are again 
able to furnish 
Link-Belt mono- 
rail electric 
hoists for quick 
shipment. Types 
C-1 and C-2 can 
be adapted for 
either direct or 
alternating cur- 
rent, and have 
a safe lifting 
capacity rang- 
ing from 1,000 
pounds to 6,000 
pounds. 

It is claimed 
that the Link- 
Belt hoist is the 
first mono-rail 
machine to em- 
ploy a dynamic 
braking system 
for controlling 
the lowering 

Link-Belt mono-rail hoist, lifting large speed. The 

pulley. hoist requires a 
small amount of head room. Automatic oil bath lubrication, 
and renewable. bronze bushings are provided. 


SPRAY COOLING SYSTEM. 


The Star Brass Works, 114-20 Carroll avenue, Chicago, 
Ill., who have been continuously engaged in the manufacture 
of spraying machinery, pumps, and other specialties for the 
past 20 years, are now equipping many industrial plants in 
all sections of the country with their Spray cooling system 


=. 
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Spray cooling system, which it is claimed, can main- 
tain a 28-in. vacuum. 


for cooling recirculating water for condensers, water jackets, 
transformers, etc. The accompanying illustration represents 
a typical installation and it is claimed that by this system an 
average vacuum of 28 in. may be maintained the year around. 
The company supplies spray nozzles with instructions for 
the installing of same, or the complete system including 
nozzles and all fittings, as preferred. 
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SAFETY-FIRST SWITCHBOARDS. 


One of the essential features of apparatus used for the 
control of electrical power is that it must afford a high de- 
gree of safety to any who may have occasion to handle such 
apparatus. 

With the end in view of producing apparatus to meet 
“Safety-First” requirements, the General Electric Company, 
of Schenectady, N. Y., has developed two distinct types of 
switchboard equipment. One of these types is known as the 
removable truck type, and the other, the dead front type. 
is shown in the accompanying illustration. The applications 
of this equipment to power and lighting service are practi- 
cally unlimited. 

The removable truck type of switchboard has a par- 
ticular application to industrial plants where continuity ot 
service is of prime importance and where inflammable ma- 
terial is used extensively. All live parts are enclosed and 
entirely out of reach of the operator. All interior parts are 
accessible for repair or inspection only after the circuit has 
been opened by the opening of the circuit control device. 


Safety-first switchboard, having no live parts accessible 
from the front of the board. 


The dead front type of switchboard is for alternating cur- 
rent service and, as the name implies, no live parts are ac- 
cessible from the front of the board. The back of the switch- 
board is enclosed in grille work with hinged doors on each 
side which are provided with locks so that only authorized 
persons holding the key may have access to the back of the 
board. This type of switchboard is for genera! power and 
lighting service on circuits up to 3,500 volts, 25 to @ cycles. 


DIAPHRAGM LIFT AND FORCE PUMP. 


In order to meet the demand for a moderately priced 
compact pump good for a force of 15 feet and the ordinary 
diaphragm pump suction lift, the Goulds Manufacturing Com- 
pany, of Seneca Falls, New York, have just placed upon the 
market their new No. 1687 diaphragm force pump. As 4 
force pump it is especially desirable in that the pump can 
be placed in the trench or excavation and the water oF 
sewage forced to the top. 
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MACHINE FOR BENDING HEAVY PLATES. 


The Watson Stillman Company, 36 Church Street, New 
York, has brought out a new tool for use in shipbuilding. 
designed to bend heavy steel shapes for ship frames, deck 
beams, etc. . 

It is a very compact machine, built as light as is consistent 
with the work it is intended to do. The machine consists of 
a cylinder, ram and operating valve, mounted upon broad 
rollers so that it may be moved quickly over the bending 
slabs by handles at either side of the machine. It is thus 
possible to bend long members to template, without re- 
heating and with a minimum of labor. 

A loose pin is provided which fits into the holes in the 
bending slabs, and serves as an abutment for the machine. 
The ram is double acting, and its movement both forward 


Plate bending machine equipped with handles to facilitate 
quick moving. 


and returning is under perfect control at all times. Provis- 
ion is made to prevent overstroke. ‘The illustration shows 
the machine equipped with a screw stem stop and release 
valve, but a single lever operating valve can be furnished if 
nesired. Power may be supplied from a suitable pump or 
preferably from an accumulator service. The machine is 
built as shown with a movement at right angles to the axis 
of the ram, or in a direction parallel to it. 


The machine illustrated has a ten inch stroke and de- 
velopes eighteen tons at fifteen hundred pounds per square 
inch, and twenty tons at seventeen hundred fitty pounds per 
square inch pressure. It weighs 750 pounds. 


MOTOR-DRIVEN BULL FRAME 


For drawing wire of sizes from 7/16 in. to 1 in. diameter, 
the two-block horizontal spindle bull frame shown in the 
accompanying illustration is made by the Morgan Construc- 
tion Company, of Worcester, Mass. It will handle square, 
hexagonal, and round sections, with pull at the die from 
10,000 pounds to 20,000 pounds. 

A special feature of this line of machines is a winding 
block so arranged that while the pull is always close to the 
main bearing, the coiled wire moves out to the end of the 
block in a regular helix without bunching or crowding. In 
addition to the safety afforded by the quick stoppage char- 
acteristic of individual drive, a friction clutch is contained in 
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Motor-driven bull frame for drawing wire of sizes 
from 7/16 in. to 1 in. diameter 


each block which instantly disengages the block from the 
mechanism. Thus by the movement of the clutch lever, the 
drawing may be stopped at any time regardless of the strain 
on the block. - 


BRAKE CONTROL FOR CRANE HOISTS. 


The General Electric Company has recently brought out 
an automatic device which can be added to their standard 
Type B drum controller and thus make a very serviceable 
semi-magnetic dynamic braking control for crane hoist 
service. 

The additional equipment consists of: A panel for wall 
mounting which contains dc. contactor and current limit 
relay. An extra resistance which is inserted in the circuit 
during the acceleration and deceleration period. 

A dynamic braking, manually operated, drum type con- 
troller is more 
severe on the 
commutator of a 
direct current se- 
ries motor than 
is a plain revers- 
ing manual con- 
troller, because, 
when lowering, 
the motor is con- 
nected similar to 
a shunt wound 
motor and does 
not have the in- 
herent protection 
of the series field. 
In many _ instal- 
lations where 
the service is se- 
vere, a semi-mag- 
netic equipment 
will materially assist commutation. This equipment is useful 
also where the service is not quite severe enough to justify 
the expense of a full magnetic equipment. 
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Wiring diagram for dynamic braking 
controller, for crane hoist service. 


SAFETY LAMP HANGER. 

The Thompson Electric Company, Cleveland, Ohio, has 
placed on the market an interesting and serviceable safety 
disconnecting hanger for lamps suspended on posts. The 
device facilitates cleaning and repairing the lamps. 
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W. A. Janssen, for four years the superintendent of the 
Nettendorf Company Steel Foundry at Bettendorf, Iowa, has 
resigned, afier having rounded out ten years of continuous 
service for this company. Mr. Janssen has served as chemist, 
metallurgist, superintendent of construction, assistant sup- 
erintendent and superintendent, and has been a large factor 
in its building, having seen it grow from the bare acres to 
the largest single unit foundry in the country. He is well 
known to all foundrymen, being a vice president of the 
American Foundrymen’s Association. 

Vov 

Mr. Charles J. Barr, formerly general superintendent of 
the Ensley steel plant of the Tennessee company, will be 
the new general manager of the Fairfield works of the 
sante company. 

Vv 

Lincoln B. Patterson, formerly connected with the Em- 
porium Iron Company, Emporium, Pa., has been made sup- 
erintendent of the West End furnace of the Gld Dominion 
Pig Iron Corporation, at Roanoke, Va. 

Vv 

Mr. L. L. Carson, formerly vice president of the National 
Iron and Steel Publishing Company, has received a commis- 
sion of first lieutenant in the National army. 

Viv 

Charles C. Lynde, formerly Engineering Editor of The 
Blast Furnace and Steel Plant has received a commission of 
first lieutenant and has been assigned to duty in the Na- 
tional army, with the 306th engineers. 

Vv 

Stewart C. Coey, formerly assistant superintendent of the 
electrical department of the Youngstown Sheet & Tube 
Company, Youngstown, Ohio, has resigned to become gen- 
eral superintendent of the Celluloid Company of America, 
operating a plant at Newark, N. J. His successor has not 
yet been appointed. 

¥ OY 

R. B. Farquhar, who was assistant superintendent of the 
foundry at the Midvale Steel Company, in Philadelphia, is 
now superintendent of the Watertown Arsenal foundry. 

ais 

Harry A. Reichenbach, who has been efficiency engineer 
for the Bethlehem Steel Corporation, has resigned to ac- 
cept a similar position with the Alpha Portland Cement 
Company, Easton, Pa. 

yy 

H. H. Henry has been placed in charge of the safety de- 
partment recently established by the A. M. Byers Company, 
at its Girard, O., plant. 
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William C. Aldrich, formerly superintendent of the Penn 
Steel & Iron Company, Lancaster, Pa., has been made as- 
sistant general manager. J. O. B. Dellet has been made sec- 
retary to succeed J. Hale Steinman, now in the Federal 
service. ‘W. F. Barry, formerly with the Portland Rolling 
Mill Company, Portland, Me., has been made superintendent. 

V: *¥. 

O. P. Ludwig, of Birmingham, Ala., has been named gen- 
eral manager of the reorganized Dayton Coal & Iron Com- 
pany, Dayton, Tenn., and now is in active charge of the 
reconstruction work at the plant. 

¥ ey, 


Edward T. Edwards, Columbia, Pa., operating the East 
End Rolling Mills, has completed remodeling and improve- 
ment work at the Union Street rolling mill, recently ac- 
quired, and plans to place the plant in full operation at an 
early date. 

v.¥ 


Thomas E. Durban, for 25 ycars general manager of the 
Erie City Iron Works, Erie, Pa., has resigned and will here- 
after devote his time to his position as commissioner, repre- 
senting boiler manufacturers of the country in behalf of the 
American Society of Mechanical Engineers Uniform Boiler 
Code, with offices in the Commerce building, Erie. 

Vv 


Peter Blackwood has severed his connections with the 
Blackwood Steel Foundry Company, Springfield, Ohio. He 
has not yet announced his future plans. 

Voev 


Fred G. Lange, formerly chief accident agent of the 
Youngstown Sheet & Tube Company, Youngstown, Ohio, 
has been appointed deputy safety inspector of the Ohio In- 
dustrial Commission. In his new capacity he will serve 
both as inspector and as instructor of deputies. He will 
be stationed at Columbus. 

Vy -¥ 

Fred Coril ,formerly superintendent of the open hearth 
department of the Farrell, Pa., works of the Carnegie Steel 
Company, has resigned to accept a similar position with the 
Cambria Steel Company, Johnstown, Pa. Norman S. Powell, 
superintendent of the North Works open hearth, will suc- 
ceed Mr. 'Coril at Farrell. Mr. Powell will be succeeded by 
Joseph Cooper. 

Viv 

P. L. Williams has become superintendent at the works 
of the Empire Steel & Iron ‘Company, Mt. Hope, N. J., suc- 
ceeding H. M. Roche, who has become superintendent of the 
Wharton Steel Company, Dover. 
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Harry A. McKnight has resigned as superintendent ot 
the plant of the American Car & Foundry Company, Jef- 
fersonville, Ind., to enter the operating department of: the 
Canadian Car & Foundry Company. He is succeeded at Jef- 
fersonville by Charles T. Hertzsch, assistant superintendent 
of the plant. 


Vv 


S. H. Chauvenet, formerly connected with the Robesonia 
and Sheridan blast furnaces in the Lebanon Valley, will be 
manager of the Island Park furnace, Easton, Pa., recently 
purchased by the Northern Ore Company, from the Thomas 
Iron Company. 

Vev 


Maurice Langhorne, formerly with the Pulaski Iron Com- 
pany, Philadelphia, is now connected with the Mining and 
Metallurgical department of the General Chemical Company, 
of New York. 

Vv 


E. F. Entswile, formerly mechanical engineer of the 
Bethlehem Steel Company, Steelton, Pa. now is general 
superintendent of the Donaghmore plant at Lebanon, having 
succeeded W. L. Wolf, resigned. Frank E. Howells has 
succeeded Mr. Entswile as mechanical engineer of the 
Steelton plant. 

af 


F. K. Bennett, rolling mill superintendent of the Tata 
Iron & Steel Company, Sakchi, Bengal, India, is in this 
country on a leave of absence, after three years’ service at 
the Tata works. 

Vv 


M. A. Neeland, who went to Russia early this year to 
make investigations in iron and steel lines for the American 
International Corporation, has returned to New York. 


Vv 


G. C. Jones has resigned as metallurgical engineer of the 
Whiting Foundry Equipment Company, Harvey, IIl., to ac- 
cept a position with the Huntingdon Steel Foundry ‘Com- 
pany, Huntingdon, Ind. 

Viv 

B. A. Shutts, formerly of the North Cornwall furnaces, 
Bethlehem Steel Compary, Lebanon, Pa., is now superin- 
tendent of the Central Iron & Steel Company, Harrisburg, 
Pa. Ira Hoover will succeed Mr. Shutts. 

"a. 


John Lyman Cox, of the Midvale Steel Company, Phila- 
delphia, Pa., has been appointed assistant to superintendent 
in charge of engineering and research. 


Google 
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Gant. 


' WU] 


, aa” 


R. A. Bull has resigned as vice president and general man- 
ager of the Chicago Steel Foundry Company, Chicago, to ac- 
cept the position of vice president and general manager of 
the Duquesne Steel Foundry Company, Coraopolis, Pa. 


Vv 
David N. Bradley has been appointed assistant superin- 
tendent of blast furnaces at Joliet Works, Illinois Steel 
Company. 
Vv 
Frank I. Ellis, who was engaged by the Jones & Laugh- 
lin Steel Company, Pittsburgh, to design, build and put into 
operation a new mill at Woodlawn, Pa., has opened an of- 
fice as a consulting engineer at 2126 Farmers bank building, 
Pittsburgh. For 12 years Mr. Ellis was chief engineer of 
the United Engineering & Foundry Company, Pittsburgh, 
and later was manager of the plant of the Mark Manufactur- 
ing Company, Chicago, at Zanesville, O. 
Vv 


Edgar C. Felton, formerly president of the Pennsylva- 
nia Steel Company, has accepted an appointment as direc- 
tor of the department of civilian service and labor under 
the committee of the public safety, Philadelphia. In addi- 
tion to being connected with various railroads and steel com- 
panies, Mr. Felton is now on the board of managers of the 
Girard Trust Company, director of the Franklin National 
bank, and the Farmers and Mechanics National bank. 


¥ «Vv 


F. J. Ryan is now general manager of the Snyder Electric 


Furnace Company. 
Vv 


W. S. Jones, of Philadelphia, who has been associated 
with the Midvale Steel Company, in its general sales de- 
partment, has been chosen vice president of the Vanadium 
Alloys Company, of Pittsburgh and Latrobe, Pa. 

Yy wv 

George Satterthwaite, superintendent, and , Newell: C. 
Bradley, assistant superintendent, of the Midvale Steel Com- 
pany, Philadelphia, have resigned. 

Vev 


J. P. Bennett, who was superintendent of the rolling 
mills of the Bethlehem Steel Company, has resigned and 
will be connected with the Keystone Steel & Wire Com- 
pany, Peoria, III. 

Vv 

Richard Crouch has resigned as superintendent of the 
merchant mill department of the Stcelton plant of the 
Bethlehem Steel Company. He is succeeded by David Smith. 
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Some Pointers on By-Product Coke Oven Operations 


PRTC cc ctr re TT eee 


DATA CONCERNING TYPICAL BY-PRODUCT COKE 
OVEN INSTALLATION.* 


The by-product coke oven, of the LaBelle Iron Works, 
Steubenville, Ohio, consists of two batteries of 47 
ovens each of H. Koppers cross regenerative ovens 
consisting of a narrow brick chamber approximately 38 ft. 
long, 10 ft. high, 18 in. wide. This chamber or oven has a 


capacity of about 16 tons of coal, giving a 70 per cent yield 


of coke of about 2% tons in 18 hours. It will thus require 
about 2,000 tons of coal every 24 hours. To supply this 
amount of coal, we have three sources, one from standard 
railroad cars, one from barges at the river dock, one from 
storage stock pile. When coal is used from railroad cars 
direct, the car is placed over a large bin or track hopper 
and the coal allowed to drop out into the hopper. When 
coal is taken from barges, it is hoisted by a five-ton clam- 
shell bucket with a hoisting speed of 600 ft. per minute, 
driven by a 350 horsepower 3-phase, 5O-cycle, 440-volt slip 
ring motor on a traveling coal tower or unloader. The hoist 
has dynamic breaking in two phases for lowering. The coa! 
is hoisted approximately 80 ft. and the trolley with the 
bucket is brought over stationary bins at the coal dock by 
a 75-horsepower slip ring motor. The bucket is opened and 
the coal is dropped into bins from which it is conveyed by 
rubber belt conveyors to the track hopper or bins. The 
main conveyor of about 150 feet is driven by a 50-horsepower, 
220-volt induction motor, controlled by an operator at the 
track hopper. This coal unloader has a capacity of 2,000 tons 
in 10 hours. 


When coal is not available from the railroad cars or 
barges, the coal is taken from the stock pile by No. 2 coal 
tower and loaded into standard railroad cars, which are then 
pulled over the track hopper as in first case by a 50-horse- 
power direct-current car spotter. The coal is put into stock 
by No. 2 coal unloader, which takes the coal from six bins 
along a 950 ft. stocking pit, the coal being dropped from 
standard railroad cars into these bins. The unloaders have 
a 360 deg. swing, which allows them to completely fill the 
pits. The current is delivered to the coal unloaders by three 
60-pound American standard gauge track rails, supported in 
a triangle by third rail insulators, average center of rails 
17 in. The rails are tapped every 50 ft. to three alternating 
current 60-cycle, 440-volt, three-phase, feeders paralleling 
collector rails. The rails are supported on 8 in. by 8 in. 
posts, 7 ft. 6 in. from ground. The feeders are supplied from 
an outdoor transformer station, consisting of three 250-k.v.a., 
22,000-volt to 460-volt single phase, oil cooled transformers. 
The coal is carried from track hopper by a _ conveyor, 
driven by 10-horsepower motor, which delivers it to another 
conveyor driven by 75 horsepower motor, which carries the 
coal to a breaker in top of building approximately 90 ft. high. 
The breaker is driven by a SOQ--horsepower slip-ring belted 
motor. From the breaker it passes over a mixing conveyor 
to a conveyor driven by 5-horsepower motor to ham- 
mer mill bins, from which it passes to hammer mills driven 
by a 350-horsepower slip-ring motor. The coal passes from 
the hammer mills on to belt conveyor driven by a 50-horse- 
power motor, which lifts it up to another conveyor driven by 
a 25-horsepower induction motor which delivers it in top of 
storage bin over ovens. All coal and coke conveyor feeders, 


* Abstract of paper read by Mr. Jas. Farrington at a meet- 
ing of the Association of Tron and Steel Electrical Engineers. 
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hammer mills and breaker controllers are placed 
in a brick building and so _ interlocked that if any 
conveyor, feeders, etc., stop from any cause all the convey- 
ors back of it stop and all ahead of it keep on running, thus 
preventing the coal from piling upon a dead conveyor. In 
order to get protection for underload due to pinion coming 
off, a wattmeter type relay was installed which drops out 
the switches if load falls below a predetermined value. All 
motor windings were impregnated to prevent acid and coke 
dust from destroying insulation. The motors in coke screen 
house were enclosed in a metal cabinet, which in turn was 
placed in a concrete room. 


The coal is taken from the storage bin in a larry or coal 
charging car, driven by a 30-horsepower direct-current mill 
motor, the current being supplied by collector rails mounted 
on asbestos molded blocks to stand heat of oven. The car 
travels over tops of ovens and drops coal into same through 
four openings. When the coal is coked and ready to be 
pushed, the door on the back of the oven is removed by an 
eleetrically-driven door machine and the door on the front 
is removed by a coke-pushing machine, and the ram of the 
machine is started through the oven pushing the coke ahead 
of it into a quenching car on the other side of oven. The 
ram is driven by a 50-horsepower direct-current mill motot 
The bridge motion and ram motion are so interlocked that 
the bridge cannot be moved while the ram is in motion. 


The quenching locomotive has two &5-horsepower direct 
current, 220-volt motors, arranged for series parallel oper- 
ation and is equipped with air compressors for operating 
brakes and opening and closing doors on quenching cars. 
The quenching station is equipped with a 35-horsepower 
induction motor for pumping water into spray tank, and is 
automatically operated by float in tank. The coke wharf 
feeders that feed coke from wharf on to conveyors are driven 
by a 5-horsepower induction motor. 


The coke conveyor to screens is driven by a 25-horsepower 
induction motor. The screens are each driven by a 15-horse- 
power induction motor. The empty cars are spotted and 
the full ones removed by a coke car spotter, driven by a 
direct-current 50-horsepower mill motor with magnetic con- 
trol, which has dynamic breaking on first point. The spot- 
ter consists of a drum and gear which pull a steel cable at- 
tached to cars. In order that the gas may be reversed in 
the ovens at regular intervals and in proper cycle, an auto- 
matic controller operated by a clock has been installed. The 
motors opening the valves can be operated either by the 
clock electrically or by hand electrically or mechanically. 
The ovens being on one side of the Ohio river and the blast 
furnaces on the other, a cantilever type railroad bridge was 
built connecting the two plants. The gas from the ovens 
is sent under the river by a 250-horsepower direct-current 
variable speed motor-driven booster to the heating furnaces. 

All circuits were run with three-conductor, 400,000 C. M. 
lead covered cables under ground with pot heads at sub- 
station. The power is purchased from a power company 
who have two 22,000-volt lines at our sub-station, reducing 
voltage to 2,200 from outdoor transformer station. The sub- 
station at coke works is connected to power house at Steub- 
enville by a submarine cable and an over-head line over the 
railroad bridge at 22,000 volts, being stepped down to 2,200 
at each station. The Steubenville power house will oper- 
ate in parallel with the purchased power. 
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a HALF*YEARLY PRODUCTION OF SPIEGELEISEN AND FERRO- 
3 


New York.....,) 0/ of 23 rane ae: oe MANGANESE. 


a 
New Jersey.... 0 1 0 1 | 79.591 138.197) 203,320 = i Lon co es ee 
Penneylvanis..| 12 | 12 6 Sra aeea eee a N. ¥..N. J. Pa, Mil. Ala. IU. Col., Wash. Cul. .| 189, 46 | 226, BAS 210: ase 

Total....... 12] 13 9 _ 79,591) 138, 38,197) 203,320 TOtal c., ce.cyipciar sin au.cougaiiond Lawes vanes 189,046 | 226,488 , 210,432" 


© 130,965 gross tona ferro-manguncse and 79, 4167 tons spicgelo: wD, 
HALF-YEARLY PRODUCTION OF CHARCOAL PIG IRON. 


ol HALF-YEARLY PRODUCTION OF OTHER GRADES. 
Massachusetts.| 1 1 1 2 === 
Cennecticut.... 1. 2 1- 3 | 4.700 1.019 4.305 New York, New Jersey............0005 2.108 3,264 3,388 
New York..... 0 i] 1 1 Penosylvania................... 00000, 8,586 11.639 &, 803 
Pennsylvania .. 3 2 3 & 1,286 1.282 1,306 Md.., Virginia, West Va.., Tena., Alabama. 27,984 23,383 . 13,164 
M and..... 0 0 1 1 QO 55 bs sean aie eee a eie hin mee ha Ss 5,006 4,261 10,523 
Vv Slade 's 0 0 2 2 ft cress. sees tees Indiana, Iil., Mich.. Wis, Miga., Missouri, } 975 2,069 38,551 
Ala scaeee 1 2 1 3 20.2u8} 18,934) 19,416 Col.,Wash., California .............. ' i 
Georgia....... 0 0 2 2 | oT —_——__|—_———. 
Texas..... 0 0 1 1 { Total. os cei tees ee ieeeee as 44,659 44,586 74,42 
Tennessee... 1 1 rT) 1 | 831 2,088 422 
Reserve anne : e ‘ i | \ 
Se nee As ! PIG IRON MADE FOR SALE OR FOR USE OF MAKERS IN THE 
Michigan...... 9 9 2 
Wisconsin... 1 ie ae Ae j, 132-687) 127.986) 124,618 FIRST HALF OF 1917. 
Missouri... ‘2 | 1 1 0 1 | 32,224 29,106 30,168 ee eo eee 
oo te Gr For maker’ af Totnl 
rades. For sale. 
Total....... | 18 | 19] 17 | 36 |} 191,996) 180,415} 180,235 Ey (Ee a a a 
- a Basie iif cance cele gab sad Haw dein a pratt ales 1.312.529 | 7,308,075 | 5,620,004 
. . Bessemer and low phosphorus......... 1,103,327 ° 5,958,099 | 7,041,426 
TOTAL PRODUCTION OF PIG eo ee Ne: To af ecaie as aa Foundry, including ferro-silicon......... 2,545,789 93.659 | 2,602,445 
Coke*......... 303 | : 335 | oz | 397 {19,347,935 '19,496.663118,874.650 Malleable Deeb teen ete eee 509,946 36 509,982 
Apthracitet.. . 12 13 9 29 79,591] 138.197! 203.320 Forge or mill... ....2.....-2..22.005. 58,154 140,760 198,914 
Charcoal. .. 18 19 17 36 191.996 180.415) = 180,235 Ferro-Manganese................0..-. 16,802 84,163 130,965 
eo Se lie ae Spiegeleisen ........00.00. 00.0.0... 000 0 53,229 26, 238 79,467 
Total... .... 333 | 367 88 | 455 [19,619,522 (19.815,275/19, 258, 235 All other grades...............-...... 52,013 22,416 74,429 
* Includes ferro-alloys made with electricity ae, 1 eee een ees 5,034,759 13,573,446, 19,258,245 


t Includes mized sothracite and enkc Pig iron. 
a 


Submitted by the American Tron and Steel Tnstitute. 
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Ingot Mold. presenting its bare metal surface to the Cooling Rolls. 

105,617. Sir W. G. Armstrong, Whit- gas throughout the length of the ports 1,234,899. Charles W. Hawthorne. 


worth & Company, Ltd, and H. H. 
Ashdown, Newcastle-upon-Tyne. Cast- 
ing steel ingots. This invention relates 
to the casting of ingots of large size. 
According to this invention, ingots of 
large size are cast in a mould having a 
cooling medium circulating in its walls 
in such a manner that the sides of the 
ingot are quickly cooled and the se- 
gregates are driven into the center of 

is the ingot. Aisa 
mold having a 
bottom plate B, 
and in the mold 
plate are pipes D 
for the circula- 
tion of the cool- 
ing medium, the 
supply to the va- 
rious pipes being 
controlled by a 
series of cocks 
E. The cooling 
medium is dis- 
charged from the pipes D by pipes 
F. The metal is fed to the mold through 
a feeding head C of usual construction. 
In casting the ingot, tne metal is 
poured through the feeding head C, and 
the cocks E are opened as the metal 
rises in the mold, the central portion 
of the ingot being kept liquid until the 
last by the metal in the feeding head. 
This patent was reported in “Engineer- 
ing.” 


Rolling Mill. 

1,233,647. William C. Coryell, Youngs- 
town, Ohio. This patent has reference 
to a mill for rolling endless articles, in- 
cluding a roll having an overhung work- 
engaging surface, an overhung member 
for engaging the loop of material being 


worked upon, and a movable frame to 
support the loops formed by the endless 
material being rolled. 


Open Hearth Furnace. 


1,236,140. Thomas S. Blair, Jr., Chi- 
cago, Ill., assignor to Blair Engineering 
Company, New York, N. Y. The pat- 
ent comprises an open hearth furnace 
having a basic bottom, gas.and air up- 
takes at its ends, blocks extending up- 
ward and toward the ends of the fur- 
nace from the hearth line and provided 
with longitudinal channels for the gas- 
ports, a hollow water-cooled port-cover- 
ing overlying the top of the ports and 
depending on the two sides thereof and 
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and on the top and two sides thereof 


and protecting the material of the block 


from the destructive action of the flame. 
The bulk head has an inclined surface 
to collect and hold slag particles. 


Blast Furnace Top. 

1,234,630. George L. Collord, Sharps- 
ville, Pa., assignor to Blast Furnace Ap- 
pliances Company, Cleveland, Ohio. The 
object of this patent is to obtain a more 
even distribution of stock in a blast 
furnace. The bell is alternately rotated 
in one direction and then in another. 


The charging receptacle is rotated dur- 
ing two out of three of the intervals be- 
tween successive emptyings, such rota- 
tion being first in one direction and then 
in the opposite direction. The device is 
operated by steam cylinders. the steam 
lines and reversing valves for which are 
included in the patent. 


Repairing Open Hearth. 

106,376. The Clyde Furnace ‘Company, 
Limited, and W. Dixon, Glasgow. The 
object of the invention is to provide an 
improved method of repairing burned- 
out cavities in open hearth while the fur- 
nace is working. 


Buffalo, N. Y., assignor to United En- 
gineering & Foundry Company, Pitts- 
burgh, Pa. This invention brings out a 
new idea for cooling the rolls in a roll- 
ing mill. As shown on the accompany- 
ing illustration, water supply pipes are 
attached to the manipulators. The 
stream from the pipes is directed par- 
ticularly against the pass which is ir 
use. The pipes which are carried both 
above and below the table rolls  shif: 
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with the manipulators. Telescopic sup- 
ply connections are included in the pat- 
ent, as well as a governor, actuated by 
the driving connections for the rolls. 
which controlls the water supply. The 
supply of water is automatically cut off 
from the pipes at one side of the rolls 
and delivered to the pipes at the other 
side of the rolls upon each reversal oi 
the mill. 


Electrode Packing for Furnace. 


1,234,946. Martin Sperling, Essen-on- 
the-Ruhr, Germany, assignor to Fried 


Krupp, Aktiengesellschaft, Essen-on-the- 
Ruhr, Germany. The patent refers to 
electric furnaces, and comprises a fluid 
cooled annular member rigidly secured 
in the roof of the furnace having an in- 
wardly projecting flange and a liner of 
insulating material. The liner and flange 
each have a central opening of greater 
diameter than that of tne electrode. 
There is a tight-fitting packing ring 
around the electrode, which is suspended 
from the top of the liner so as to per- 
mit movement of the electrode. The 
packing ring consists of an outer metal- 
lic casing and a core of insulating ma- 
terial. 
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Milliken, Staten Island, N. Y. — The 
Downey Shipbuilding ‘Corporation, 120 
Broadway, New York, recently organ- 
ized with a capital of $10,000,000 to take 
over the plant of Milliken Brothers, Inc., 
structural steel works, and establish a 
shipbuilding plant, is having plans pre- 
nared for the erection of a series of six 
new machine shops and other buildings. 
Wallace Downey is president. 

Buffalo, N. Y. — The Wickwire Steel 
Company is building a new rod, nail 
and blooming mill addition to its plant. 

Harrison, N. J. — The Crucible Steel 
Company will build two additions to its 
plant on South Fourth street, to cost 
about $75,000. 

Harrison, N. J. — The Driver-Harris 
Company, manufacturers of wire, will 
build a new one-story foundry addition 
to their plant on Middlesex street, to cost 
about $25,000. 

Newark, N. J. — The Federal Ship- 
building Company, recently incorporated 
by interests connected with the United 
States Steel ‘Corporation, with capital of 
$3,0C0,CC0, has secured property on the 
Kearny meadows, consisting of about 
75 acres of land, and plans for the erec- 
tion of a large shipbuilding plant. 

Trenton, N. J. — The American Steel 
& Wire Company will build a one-story 
addition to its machine shop on Hamul- 
ton avenue, about 50x70 feet. 

Trenton, N. J. — The Trenton Mal- 
leable Iron Company is plauning for the 
erection of a new two-story siiop addi- 
tion, about 30x150 feet. 

Lebanon, Pa. — The Lebanon Valley 
Iron & Steel Company is arranging for 
the installation of new electric operat- 
ing equipment at its plant. 

Milwaukee, Wis. — The Globe Seam- 
less Steel Tubes Company, F. J. O’Brien. 
superintendent, contemplates extensions 
to cost about $100,000. 

Chicago, Ill. — The Midland Electric 
Steel Company recently has been chart- 
ered with $10,000 capital, by Joseph S. 
Samuels, Stanley Filip and R. I. Davis. 

Wilmington, Del. — The Wilmington 
Steel Company, Third and Herald 
streets, a subsidiary of the . Midvale 
Steel ‘Company, Widener building, Phil- 
adelphia, plans to rebuild its plant re- 
cently damaged by fire. Loss, $150,000. 

South Bethlehem, Pa. — The Bethle- 
hem Steel Company, will soon award 
the contract for a one-story, 65x200-foot 
factory. Estimated cost $200,000. 

Watervliet, N. Y.—The Ludlum Stcel 
Company has had plans prepared by T. 
W. Price, Woolworth building, New 
York City, for an addition to its plant. 
FE. Corning, president. 

Norristown, Pa. — The Malleable Iron 
& Steel Company plans to build a new 
plant here. 
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Pottstown, Pa. — The Pottstown Steel 
Plate Products Company is building a 
plant. §. R. Morris, treasurer. 


Murphysboro, Pa. The Harrison 
Steel Company is building a steel casting 
foundry. Estimated cost $300,0CQ. J. W. 
Harrison, president. 


Hamstraniock, Mich. — The Swedish 
Crucible Steel Company will build a fac- 
tory. Estimated cost $8,000. 


East Youngstown, O. — The Youngs- 
town Sheet & Tube Company has 
awarded the contract for a new mill. 


Youngstown, O. — The Republic Iron 
& Steel Company has awarded the con- 
tract for two open hearth furnaces. J. 
\W. Dietrick, vice president. 


Milwaukee, Wis. — The Globe Seam- 
less Steel Tubes Company, Thirty-sev- 
enth and Burnham street. has awarded 
the contract for several additions to its 


plant. Estimated cost $100,000. F. J. 
O’Brien, general manager. 
Duluth, Minn. — The Duluth Iron 


Works has awarded the contract for its 
foundry. 


Seattle, Wash. — The Olympic Steel 
Works, 5200 Ninth avenue, has had plans 
prepared for a 73x102-foot foundry. 
Isstimated cost, $6,000. 


Birmingham, Ala—The United States 
Steel Corporation contemplates an ex- 
penditure of $11,000,000 at its plant here. 

Wierton, W. Va. — The Phillips Sheet 
& Tin Plate Company, Frick building, 
plans to build several mills. 

Chicago, Ill. — The. Illinois Steel Com- 
pany, 208 S. LaSalle street, has awarded 
the contract for a one-story steel mill 
to be built at Eighty-sixth and Mackinay 
streets. Estimated cost, $100,000. 

Duluth, Minn. — The Duluth Iron 
Works, Polk street, will build an addi- 
tion to its plant. Estimated cost $18,000. 

Indianapolis, Ind. — Industrial Elec- 
tric Furnace Company; $500,000. Incor- 
porators: Charles B. Sommers, Charles 
RB. Fletcher, F. von Schiegell, F. T. 
Snyder and S. A. Fletcher. The company 
will operate its factory in Indianapolis 
for the manufacture of electric furnaces. 
The main offices will be in Chicago. 

Albany, N. Y. — The Seneca Electric 
Furnace Corporation has been incorpor- 
ated for the purpose of manufacturing 
and selling electric furnaces for steel 
making and other purposes. Thornton 
W. Price is vice president and gencral 
manager and Edwin Corning is treas- 
urer. The New York office of the com- 
pany is located in the Woolworth build- 
ing. 

New York, N. Y. — Sussex Iron & 
Steel Company; $1,000,000. To manu- 
facture and sell and deal in and with 
steel, copper, nickel, etc. 
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Seattle, Wash. — Smelter Steel Com- 
pany; $1,500,000. Corwin S. Shank, in- 


corporator. 


Wilmington, Del. — Tennessee Man- 
ganese Company; $300,000. To manu- 
facture iron, steel, etc. 


New York, N. Y. — The United Steel 
& Metal Corporation has been incorpor- 
ated with a capital of $100,000, to engage 
in the manufacture of iron, steel and 
other metal products. <A. Heller, F. 
Viethardt and M. Sternberg, 906 Broad- 
way, are the incorporators. 


Lorain, O. — National Tube Company 
plans the erection of a benzol plant at 
this place. Benzol will be made from 
the 308 by-product coke ovens at the 
plant. 


Stamford, Conn. — The Stamtord Iron 
& Steel Company has been incorporated 
with $10,000 capital, by Paul V. Hoyler, 
Albert C. Smith and George G. Hammill. 


Wilmington, Del. — The All-Stee! 
Wheel Company has been organized 
with $200,000 capital, to manufacture 
wheels. F. R. Hansell. J. Vernon Pimm 


and S. C. Seymour, Camden ,N. J., are 
the incorporators. 


Toledo, O. The Lewis Steel Prod- 
ucts Company has been chartered with 
$100,000 capital, by Charles S. Northrup, 
Oscar J. Smith and others. 


Buffalo, N. Y. — The H. G. Trout 
Company, Ohio. street, manufacturers 
of castings, etc., will build a new black- 
smith shop 40x50 feet, and foundry, 
50x85 feet, to cost $18,000. 


Maurer, N. J. — The American Smelt- 
ing & Refining Company, 120 Broadway, 
New York, will build a new four-story 
mill addition, 55x60 feet, at its local 
works. 


Philadelphia, Pa. The Midvale 
Steel Company, Widener building, is 
taking bids for the construction of a 
two-story shop addition, 46x130 feet, at 
its Nicetown works. 


Beaufort, S. C. The American 
Shipbuilding & Dock Corporation, re- 
cently incorporated, is planning for the 
construction of a shipbuilding plant on 
property recently acquired on the Beau- 
fort river. R. C. Horne, Jr., is president. 


Pittsburgh, Pa. The Pittsburgh 
Steel Products Company is planning a 
new plant, including a new town on 
the Monongahela river. It is planned 
to expend about $3,000,000. Several 
farms in Allen township, opposite Fay- 
ette City, were purchased some time 
ago. A battery of blast furnaces, tube 
mills and other departments will be in- 
stalled. The plant will have a_ river 
frontage of three miles. The president 
of the company is Willis F. McCook, 
of Pittsburgh. 
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Painting Equipment.—The Spray En- 
gineering Company, Boston, Mass., have 
issued a bulletin describing the Spraco 
pneumatic painting equipment. 


Electric Hoisting Machinery.—The 
Shepard Electric Crane & Hoist Com- 
pany, Montour Falls, N. Y., has issued a 
very complete and comprehensive cat- 
alogue giving description’ and data con- 
cerning their electric hoists. Outlined 
dimensioned, drawings giving complete 
clearance are included. Bulletin M-l, 
issued by the same firm describes and 
gives dimensions of light capacity 
hoists, which are manufactured in a 
large variety of types and sizes ranging 
in capacity from 500 pounds to 60,0C0 
pounds. 


Ingersoll-Rand Booklets.—The follow- 
ing new forms have just been issued by 
the Ingersoll-Rand Company, New 
York: Form 8006—20-page catalog on 
Imperial motor hoists and stationary 
motors. Form 8212—4-page bulletin on 
Crown coal pick and core breaker. Form 
8213—16-page booklet on “Little David” 
pneumatic chipping, calking and scaling 
hammers. Form 9102—8-page bulletin 
on air receivers, pressure tanks and 
moisture trays. Catalogs are illustrated, 
and show tables of sizes and capacities. 


Electric Furnace. — The Booth-Hall 
Electric Furnace Company, Chicago, IIl., 
has issued a folder describing their elec- 
tric furnaces for the melting and refin- 
ing of steel and other ferrous and non- 
ferrous metals, also for smelting ores. 


Roller Chains—The Link-Belt Com- 
pany, Chicago, Ill., has issued two new 
bulletins, one describing the Link-Belt 


roller chain standard equipment for 
tractors and trucks. The other entitled 
“Some Facts About Roller Chain 


Drives,” relates the experience of a large 
user of this product. 


Hoists.—A pamphlet has been received 
from the Wright Manufacturing Com- 
pany, Lisbon, O., entitled, “Wright 
Hoist,” which contains interesting data 
concerning the high speed or spur geared 
hoist, standard screw hoist, and the dif- 
ferential block manufactured by this 
company. Tables and illustrations serve 
to make the booklet of particular value. 


Pyrometer.—“Hoskins High  Resist- 
ance Pyrometers,” is the title of a new 
booklet published by the Hoskins Manu- 
facturing Company, of Detroit, Mich., 
which is devoted to a discussion of the 
advantages of high resistance meters, 
factors causing variation in external re- 
sistance, meter calibration; and to a de- 
scription of the Hoskins recording py- 
rometer and the Hoskins thermocouple. 


Steel Heat Treatment—The Stroh 
Steel Hardening Process Company, of 
Pittsburgh, Pa., describes the Stroh pro- 
cess of treating steel in a new booklet 
recently issued by that concern. The 
Stroh process is a method for casting the 
finest alloy steel, together with ordinary 
soft steel in one solid -piece. 
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Grab Buckets. The Blaw-Knox 
Company, Pittsburgh, Pa., have recently 
issued a folder describing the “Blaw 
Bulldog” buckets. ‘Capacity and dimen- 
sions of buckets are also presented. 

Electric Hoists. The Barber Foster 
Engineering (Company, Cleveland, Ohio, 
has issued a Bulletin 5-H, describing 
their mono-rail hoists. 


Heating Furnaces.—an interesting cat- 
alog describing English heating furnaces 
and accessories, including blast pipe con- 
nections, blowers, etc., has been received 


from Alldays & Onions, Birmingham, 
England. 
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The Iron Cres of Lake Superior. By 
Crowell and Murray. 316 pages 534 by 
9 inches. 17 illustrations including 
colored geological maps of ore ranges. 
Published by the Penton Press Company, 
Cleveland, Ohio. Third edition. 

The book should be of great interest to 
miners and users of Lake Superior ore, 
inasmuch as interesting data relative to 
mines has been brought up to date. The 
production, valuation and beneficiation of 
ores are discussed, and much practical 
data is included. 

How to Make High-pressure Trans- 
formers. By F. E. Austin, 46 pages, 414 
by 7'4 inches; 21 illustrations. Second 


“edition. Published by Prof. F. E. Austin, 


Box 441, Hanover, N. H. Price, 65 cents. 
The work deals with the theory of 
making high pressure transformers. It 
is written particularly for the experi- 
menter who desires to make his own ap- 
paratus. The illustrations serve as a 
valuable guide in constructing the trans- 
formers. The data and principles 
brought out in this work would be of 
valuable assistance to any engineer. 

Examples in Battery Engineering. By 
F. E. Austin. 90 pages, 434-in. x 7%4-in. 39 
illustrations. First edition. Published 
by Prof. F. E. Austin, Rox 441, Hanover, 
N. H_ Price $1.25. 

Quoting the author the book “Treats 
of all kinds of primary and storage cells 
and their application in practise. ‘Many 
illustrations show clearly how to make 
battery connection for all kinds of ser- 
vice, from automobiles to submarines.” 
The book deals with the subject in a 
practical, logical, and systematic manner, 

Compressed Air for the Metal Worker. 
By ‘Charles A. Hirschberg. 315 pages, 
5% by 8% inches. 294 illustrations. First 
edition. Published by the Clark Book 
Company, New York, N. Y. 

The practical uses of compressed air 
in power plants, foundries, machine 
shops, and boiler and structural shops 
are described and explained in an inter- 
esting and decidedly practical manner. 
Little space is devoted to the theory of 
compressed air. Valuable data is pre- 
sented, and numerous interesting illustra- 
tions serve to make the work both easy 
to comprehend and interesting. From 
the practical standpoint, this book very 
ably covers the uses of compressed air. 
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American Chemical Society, Boston, 
September 10-15. 

National Safety Council, New York, 
September 10-11. 


National Association of  Stationars 
Engineers, Evansville, Ind., September 
10-15. 

National Exposition of Safety and 
Sanitation, New York City, September 
10-15. 


‘Association of Iron and Steel Electrica! 
Engineers, Philadelphia, Pa., September 
10-14. 

The Sixth Annual Safety Congress an: 
Exposition, Hotel Astor, New York, 
September 11-14. 

American Institute of Metals, Boston, 
Mass, September 24-29. 

‘American Foundrymen’s Associatio:. 
Boston, Mass., September 24-29. 

Third Naticnal Exposition of the 


Chemical Industries, ‘Grand Centra! 
Palace, New York, September 24-2. 
American Electro-Chemical Society, 


Pittsburgh, Pa., October 3-6. 


American Institute of Mining Engi- 
neers, St Louis, October &-13. 


Annual Congress of the National 
Association of Purchasing Agents, Pitts- 
burgh, William Penn Hotel, October 
9-11. 

American Gas Institute, Washington, 
D .C., October 16-19. 


Fall session of the American Iron and 
Steel Institute, Hotel Sinton, Cincinnati, 
October 26-27. 

American Society of ‘Mechanicii 
Engineers, New York ‘City, December 
26-29, 

American ‘Mining ‘Congress State 
(Chapter, Phoenix, Ariz., December 26-™. 
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John T. Wilkin has been eleci:d 
president of the Connersville Blower 
‘Company, Connersville, Ind., in addition 
to his duties as engineer. 

On account of the growing busines- 
of the Phillips Sheet & Tin Plate Com- 
pany in the Detroit territory, the corm: 
pany has deemed it necessary to open au 
office at 2032 Dime Savings Bank build: 
ing, Detroit Michigan. 

A. W. Ransome, who for nearly twenty 
years has been closely indentified with 
the development and manufacture of con- 
crete machinery, has joined with the 
Blaw-Knox Company. 

The New York office of the Shepard 
Electric Crane & Hoist Company, has 
been moved from 50 Church street, tu 
30 Church street. An export depart- 
ment has also been located at this office. 

Announcement has been made of tir 
merging of the Columbus Iron & Steel 
Company, with the American Rollirg 
Mill Company. Middletown, Ohio. 
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